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Research Triangle Park earns its name, but awaits start-ups/38 
ICT, Siemens spin-off, thrives with parent’s blessings/61 
Digital ICs and video processors brighten computer displays/75 
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idemark of AT&T Gell Laboratories. VAX 15 a trademark of Digital Equipment Corp. © 1984 Pyramid Technology Corp 


IF IT WEREN'T FOR UNIX 
WE NEVER COULD HAVE 
BUILT THE PYRAMIDS 


Ordinary computers, yes. But 
not a Pyramid Technology 90x. 

After all, heres a Supermini 
not just capable of running 
UNIX™ but born to run it. And 
run it up to four times faster than 
the most popular UNIX host. 
For a lot less money. 

The secrets of this Pyramid 
are a thorough understanding of 
UNIX, a few fundamentals of 
RISC (Reduced Instruction Set 
Computer) theory, more regis- 
ters than 30 VAXs, and a 32-bit 
proprietary architecture that out- 
performs a roomtul of micros. 

All combined to speed up 
UNIX just where it likes to 
Slow down, 


For example, gone are 85% of 
performance-robbing memory 
references. The endless param- 
eter shuttling of yesterday's 
technology has been replaced 
with a hardware register win- 
dow. Even context switching 
takes less than one percent 
of the CPU's time. 

Its amazing what hardware 
architects can do, given the 
chance. Its almost as startling as 
what our software wizards did. 

They cratted OSx, a dual port 
ot Berkeley's 4.2 BSD and Bell's 
system V. Because you can 
Switch environments at will, no 
UNIX port offers more capabil- 
ities. With absolutely no loss 


of compatibility. 

Well, almost. 

We do admit to one feature 
not compatible with other UNIX 
systems. Our single-source 
SUDDOTT. 

One telephone number 
instantly connects you to both 
hardware and software experts. 
In-house pros, who spend their 
energy pointing you towards 
solutions. Not pointing fingers 
at each other. 

So no matter how you see 
your requirements shaping up, 
contact Pyramid Technology, 
1295 Charleston Road, 
Mountain View, California 94043. 
Or call (415) 965-7200. 

Because when it comes to 
running UNIX, a Pyramid looks 
good trom any angle. 





Field proven 25 year MTBF*.. 


outstanding for a 


When it comes to reliability, the 
HP 3478A is as good as they come. 
Our field-proven figures indicate 
over 50,000 hours MTBF. And 
if putting a big dent in your in- 
strumentation budget is not for 
you, the HP 3478A should prove 
ideal for bench or system automatic 
measurements. 


Costs less to own. 
Cost of ownership is low. Put 
the HP 3478A into your system and 


get the kind of uptime you expect 
from a 50,000 hour MTBF instru- 


ment. Once installed and operational, you may not need Get all the facts. 
to repair it for the life of your system. 





y programmable 


system DMM. 





rms ac volts; dc and true rms ac 
current to 3A; two- or four-wire 
resistance. And electronic calibration 
eliminates potentiometers, reducing 
calibration time and expense. 


HP-IB is standard. 


The HP 3478A was designed as a 
fully-programmable HP-IB (Hewlett- 
Packard Interface Bus) systems in- 
strument. It includes rack mount 
case, switchable front/rear terminals, 
scanner advance, service-request in- 
terrupt, and external trigger input. 


For full details, call your local HP sales office listed 


For only $1375t, you get this remarkable reliability, in the telephone directory white pages. Ask for the elec- 
plus a selectable 3! to 5! digit instrument that lets you tronic instruments department. 


. : : : = *Our field-proven 25 year MTBF means that if you have 100 HP 3478A’s each operating 
ch ee between readings / aes HOSS fe) ection, and sen 2,000 ieee on the average you will experience 4 failures/year. 
sitivity. Measure volts from 100 nVdc to 300 Vdc; true TU.S.A. list price only. 






DESIGNED FOR HP-IB: Not just IEEE-488, but the 
izi:> hardware, documentation and 
support that delivers the shortest 


SYSTEMS path to a measurement system. 


System DMMs...HP’s the right decisio 
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Next ElectronicsWeek 


VLSI packaging trends: a special report 


The design of packages for very large-scale integrated circuits is rapidly 
approaching the stage where it is almost as important as the design of the 
chip itself. The fastest, densest IC ever invented is useless if it cannot be 
electrically, mechanically, and thermally interfaced to the next level of inter- 
connection—and so packaging designers and users face a challenge that 
grows more complex each year. At the same time, the VLSI packaging field 
is in a state of flux brought on by the growing multiplicity of packages and 
the appearance of multichip packages. For an understanding of the fast- 
changing dynamics of VLSI packaging, read next week’s special report by 
ElectronicsWeek’s Packaging and Production Editor, Jerry Lyman. 


LCD addressing techniques assume new importance 


As designers seek to take advantage of liquid-crystal displays’ inherently low 
power consumption and high readability, even in sunlight, addressing tech- 
niques are receiving renewed attention. These designers want larger displays 
than the typical watch or calculator displays so prevalent today, and such 
LCDs require advanced addressing techniques to avoid problems with speed 
limitations and cumbersome lead configurations. Birendra Bahadur of Data 
Images Inc. has researched the latest technology for readers of the next issue 
of ElectronicsWeek. 


Looking ahead in ElectronicsWeek 


Cutting OEM gate-array turnaround and costs 


Until recently, gate-array designs involved expensive mainframe use and 
months of time. Now, a time-sharing service called Unicad-1 promises to cut 
time nearly in half and slash the cost to original-equipment manufacturers. 
Read about Unicad-1 in an upcoming ElectronicsWeek. 
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The problem with language is English. 


The source of most errors in the field of 
systems and software engineering today 
is the way in which system requirements 
and design specifications are written. With 
a combination of pencil and paper, 
English, a few graphs and some math, the 
engineers who develop the specifications 
are, many times, the only ones who know 
what they’re talking about. And the 
problem is the ambiguity of the English 
language. 

That's why Teledyne Brown Engineering 
developed IORL®, The Input/Output 
Requirements Language. IORL is a 
system requirements and design 
language that allows the engineer to 
communicate specifications and designs 
in a precise, unambiguous manner. While 
other design languages have made 
compromises in the English language, 
IORL has made none. It is comprised of 
graphical engineering symbols, 


mathematical expressions, Latin, and the 
Greek alphabet, all known quantities to 
systems engineers. The ambiguity of 
English never comes into play. 

And now IORL has become the 
cornerstone of the most advanced 
systems engineering package in the 
industry... TAGS™, Technology for the 
Automated Generation of Systems, 
developed exclusively by Teledyne Brown 
Engineering. 

TAGS is the first automated system 
designed specifically for the field of 
systems/software development in order to 
give computer aided design (CAD) 
capabilities to the systems engineer. In 
addition to the IORL language, TAGS 
consists of a series of software 
application packages that give the 
systems engineer the ability to harness 
the computer to automate and aid in the 
design, documentation, testing and 


maintenance of complex systems. 

The dramatic cost reductions, accuracy 
and confidence factors that can be 
achieved through the use of TAGS and 
the IORL language hold the promise of 
revolutionizing the field of systems and 
software development. 

This most necessary approach to 
systems/software engineering is available 
to you today by calling or writing: TAGS/ 
lIORL Marketing, 300 Sparkman Drive, 
Cummings Research Park, Huntsville, 
Alabama 35807. 1-800-633-IORL 
(Toll Free). 


TECHNOLOGY 

FOR THE AUTOMATED 
GENERATION OF 
SYSTEMS 
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Technology Around the World 
Solid State CMOS technology edges below 1 um 17 
Memories Sinclair readies 1-megabyte wafer-scale memory 18 
Military Fighter uses digital control for stability and maneuvering 20 
Semiconductors Transistors employ lateral and bipolar technologies 22 
Computers New architecture assigns processes 24 
Disk Drives Manufacturers cooperate for a faster interface 29 
Business US. firms seeking harmony in Japan 30 
When in Japan, make money as the Japanese do 30 
software Compiler shortages slow Ada, but help is on the way 31 
Consumer Security systems are borrowing telecom technology 32 
Microsystems With new ideas, the 8-bit bus is catching on 34 
STE bus suppliers jump the gun 36 
sensors Robots can see in three dimensions 36 
Regions Research Triangle Park failing to lure start-ups 38 
Foreign Trade Japan rekindles software dispute 44 
People Increased U.S.-Japanese trade is goal of JETRO’s 
Mitsuaki Sato. Lloyd Thorndyke is taking ETA Systems | 
down VLSI path to a supercomputer. Air Force’s Melvin F. Chubb finds 
cost is enemy at Electronic Systems Division 55 
Companies Company spun off from Siemens thrives 
with parent’s blessing. Innovus takes aim at a niche 


in the semiconductor equipment market with a new mass flow controller 614 
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Approach The Speed of Light 
with New 
Extended Distance 
Data Cables from Belden. 





There is no equal. 


© 1984 Belden . 
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Set new standards in data 
transmission 

When data speed and distance 
set the limits to superior per- 
formance of your computer 
system, your design requires a 
new cable solution. Belden’s 
new Extended Distance Data 
Cables provide faster data rates 
over longer distances while 
maintaining the integrity of the 
signal. This new series of data 
cables combines Belden’s 
unique Datalene® foam dielec- 
tric or semi-rigid PVC insulation 
with superior shielding technol- 
ogy to achieve higher levels of 
performance than you 




















7 may have* 
thought possible. 


Choose from a wide 
selection of data cables 
in multipair or multi-con- 
ductor configurations. For ® 
capacitance levels as low as 
12.5 pF/ft., specify Datalene 
insulation, available in conduc- 
tor sizes of 24 and 28 AWG. Or 
request semi-rigid PVC insula- 
tion, offered in conductor sizes 
of 22, 24 or 28 AWG. All cables 
are shielded with foil and 65% 
braid for superior shielding 
effectiveness at both low and 
high frequencies. 24 AWG mul- 
tipair cables are also available 
with individual pairs shielded 

in foil, plus an overall foil/braid 
shield for critical high noise 
applications. 


* 





Let Belden assist you with the 
selection of data cables to suit 
your system needs at the onset 





Bit rate vs. distance for individually 
shielded single pair cables. 





Transmission Distance — Feet 


wae: ‘ : 0. 
Semi Rigid PVC 
= = Datalene 


Charts assume 5% peak to peak time jitter as determined by eye pattern 
measurements of pseudorandom NRZ code. 


aA : oo 
Bit Rate — Megabits/Sec. 





of your design. This may help 
you avoid the need for costly 
overdesigned cable later on. 


Settling a bit of confusion. 
In general, low capacitance 
contributes to a better computer 
cable. However, at higher bit 
rates, the distance trade-off 
becomes more dependent 
on other cable parame- 
ters such as shielding, imped- 
ance and attenuation. “Low 
capacitance” can no longer 
define the performance require- 
ments you need. Belden offers 
an examination of performance 
by addressing all parameters of 
data cables as they are affected 
across the bit rate spectrum in 
RS-232 and RS-422 applica- 
tions. When it comes to opti- 
mizing performance, there is 
no equal to Belden. 


Write or call Belden today for 
our Computer Cable and Data 
Transmission brochure to help 
you define your cable perform- 
ance requirements. Belden 
Electronic Wire and Cable, P.O. 
Box 1980, Richmond, IN 47375. 
Phone: 317-983-5200. 
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Special Technology Reports 


software New tools boost software productivity. Advanced approaches 





are fourth-generation languages, rapid prototyping, reusable 

software, and computer-aided engineering tools for design and development 67 
Portability problems pester programmers 69 

Finding a yardstick for productivity 70 

The IEEE takes a crack at software engineering 72 

Video Circuitry Digital ICs to brighten video picture. An advanced video- 
display processor puts television at the center of the next 


generation of home information systems 75 


New Products 
Personal Computers IBM PC AT hosts low-cost design station 81 
Microsystems Single-board 8088 targets automation applications 86 
software Typesetting preview software is based on AT&T’s Unix 87 
System Interfaces With interface, printers copy a screen exactly 90 
Peripherals Tape drive backs up HP computer system 90 
Power Supplies 50- and 65-W switches break price barrier 92 
Production Equipment New board inspector line makes variety of checks 94 
Communications Satellite TV receiver permits remote control 95 
Instruments Handheld multimeter has built-in frequency counter 96 


Industrial Modules 12-point monitor watches contacts 98 
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When you need an electronic 
component in a hurry, it doesn’t 
matter one bit where the component 
is warehoused. 
It’s when your order arrives 
| that counts. And it’s here that Arrow’s 
= leadership distribution technology 
ww) makes the difference. 
, Arrow gives you action, in 
2 | seconds, with the nation’s largest 
ae. =... Es = | real-time, computer-accessed 

‘ow customers are given instant access to precise nationwide parts ° ° 
availabilities. electronics inventory. A system that 
guarantees peace of mind when the pressure is on—knowing instantly that Arrow 
has it, and will ship it, fast! 

At Texas Instruments, leadership in technology is a top commitment. In 
high-speed CMOS, advanced Schottky and LinCMOS processing, TI's innovative 
engineering helps eliminate or minimize your design problems and provides the 
choices that enable you to achieve optimum system performance. 

In bipolar logic, TI’s Advanced Schottky Family of ALS/AS devices 
continues to lead the way—making it possible to achieve an optimum 
speed/power product through Performance Budgeting. 

By using TI’s pin-compatible ALS devices, you can upgrade present 
systems with few design headaches, and xe rs ee 
create new logic designs that are more 
cost-effective and efficient. 

In linear, TI’s new LnCMOS | 
process yields ultra stable analog circuits | 
with high input impedance, low power | 
and high speed. For analog ICs, 
silicon-gate CMOS truly represents the 
technology of the future. 

Arrow and TI. Leadership in 
distribution and component technology, 
to give you the competitive lead you need. | 


TI Performance Budgeting allows designers to achieve outstanding perform- 
ance levels—specifying Advanced Schottky Family ALS and AS devices 
on a socket-by-socket basis for optimum combination of speed and power. 





Arrow Electronics. We give our people the freedom to act, the technology to make it happen. Instantly. Arrow is Action. 





LABAMA EORGIA MISSOURI : OHIO VIRGINIA Arrow International TWX: (510) 224-6021 
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generators... 


Designed for bench use— 
Model 801C 


e Easily programmed through the 
front panel keyboard 

e Quick recall of up to 18 formats 
o) i 0 at] come] Oo) me) 701 

e Select from five monochrome 
patterns and 16 color patterns 

e A 64 character library to choose 
ixe)ee Ke) mast-1,ccm Vole mea 
characters 


| DI S3fel a( to Co) mre leikeyeatelnere 
test systems— 
Model 801CE 


e Easily programmed via the 
IEEE-488 GPIB 

e Same functions as the 801C 

e 34 additional color patterns 

e Custom patterns can be down- 
loaded from the GPIB 
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Convergence ’84—The Sixth Inter- 
national Congress on Transportation 
Electronics, Vehicular Technology 
Society et al. (Bruce McCristal, Gen- 
eral Motors Corp., 10-263 General 
Motors Bldg., Detroit, Mich. 48202), 
Hyatt Regency Hotel, Dearborn, 
Mich., Oct. 22-24. 


International Symposium on Noise 
and Clutter Rejection in Radars and 
Imaging Sensors, IEEE et al. (Toshi- 
mitsu Musha, Department of Ap- 
plied Electronics, Tokyo Institute of 
Technology, 4259, Nagatsuta, Mi- 
dori-ku, Yokohama, 227, Japan), Sa- 
sakawa Hall, Tokyo, Oct. 22-24. 


10th International Symposium for 
Testing and Failure Analysis, The 
International Society for Testing and 
Failure Analysis (ISTFA, P.O. Box 
4110, Torrance, Calif. 90510), Los 
Angeles Airport Hilton Hotel, Los 
Angeles, Oct. 22-26. 


10th International Conference on In- 
dustrial Electronics, The Society of 
Instrument and Control Engineers, 
IEEE (Robert Begon, Conference 
Arrangements Chairman, FMC 
Corp.-ODE, M/S 070, Box 1201, 
San Jose, Calif. 95108), Keio Plaza 
Inter-Continental Hotel, Tokyo, Ja- 
pan, Oct. 22-26. 


GaAs IC Symposium, IEEE (R. Al- 
len Murphy, Lincoln Laboratory, 
Massachusetts Institute of Technol- 
ogy, Box 73, Lexington, Mass. 
02173), Copley Plaza, Boston, Oct. 
23-25. . 


Semicon/Southwest °’84, Semicon- 
ductor Equipment and Materials In- 
stitute (Susan Castillo, SEMI, 625 
Ellis St., Suite 212, Mountain View, 
Calif. 94043), Market Hall, Dallas, 
Oct. 23-25. 


Personal Computers in Business and 
Government, National Institute for 
Management Research (Dept. PR, 
NIMR Seminars, P.O. Box 3727, 
Santa Monica, Calif. 90403), Shera- 
ton National Hotel, Washington, 
D.C., Oct. 24-26. 


International Symposium on Com- 
puters in Children’s Education, Pro- 


grama Universitario de Compito of 
the Universidad Nacional Autonoma 
de México (Programa Universitario 
de Comptto-UNAM, _ Direccion 
General, Apdo. Postal 20-059, Deleg. 
Alvaro Obregon, 01000, Mexico, 
D.F.), Palacio de Mineria, Mexico 
City, Oct. 24-26. 


Fourth National Security Issues 
Symposium, U.S. Air Force and Mi- 
tre Corp. (Rosanne Shiner, Mitre 
Corp., Burlington Rd., Bedford, 
Mass. 01730), Mitre Corp., Bedford, 
Oct. 25-26. 


Document-Based Optical Mass 
Memory Systems Conference, Insti- 
tute for Graphic Communications 
Inc. (Richard D. Murray, Director 
of Conferences, Institute for Graphic 
Communication Inc., 375 Common- 
wealth Ave., Boston, Mass. 02115) 
Airlie House, Airlie, Va., Oct. 28-30. 


126th Technical Conference and 
Equipment Exhibit, Society of Mo- 
tion Picture and Television Engineers 
(SMPTE Conference, 862 Scarsdale 
Ave., Scarsdale, N.Y. 10583), New 
York and Sheraton Centre hotels, 
New York, Oct. 28-Nov. 2. 


Third Pacific Northwest Computer 
Graphics Conference, University of 
Oregon Continuation Center (Con- 
ference Manager, Third Annual Pa- 


cific Northwest Computer Graphics 


Conference, Continuation Center, 
333 Oregon Hall, University of Ore- 
gon, Eugene, Ore. 97403) Hilton Ho- 
tel, Eugene, Oct. 29-30. 


Photovoltaic Advanced Research and 
Development Sixth Review Meeting, 
Solar Energy Research Institute 
(SERI, Conference Coordination Sec- 
tion, 1617 Cole Blvd., Golden, Colo. 
80401), Denver Marriott West, Gold- 
en, Oct. 29-31. 


Seminars 





Frequency Measurements, National 
Bureau of Standards (Mike Lom- 
bardi, Time and Frequency Division, 
NBS, 325 Broadway, Boulder, Colo. 
80303), NBS Boulder Laboratories, 
Boulder, Oct. 24-25. 
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All aboard 
for profitability 





SMD (Surface Mounted Device direct or from any ITT Semiconductors | MiniMELF glass packages and TO-236 
assembly opens the door to greater dealer. Immediately. plastic packages: 
profitability — through higher placement @ transistors — 
rates, lower assembly costs and If you want to cut production costs @ universal diodes 
reduced pc board sizes. without cutting corners on quality, @ tuning diodes 2 
contact ITT Semiconductors now. @ switching diodes 
These cost-effective advantages of : @ band switching diodes 
Surface mounting are available to you § The newrange of SMDs comes in @ Zener diodes 
today — from ITT Semiconductors hermetically sealed MELF and @ Schottky diodes : 


@ silicon oxide capacitors 


Remember, with ITT Semiconductors on board, 
you’re on the right course. | 


Production and Marketing Centers: : 
U.S.A.: ITT Semiconductors, 470 Broadway, Lawrence, MA 01841, Tel. (617) 688-1881, Telex 947 413, TWX 710-342-1357 


Japan: ITT Semiconductors, P.O. Box 21, Sumitomo Building, Shinjuku-ku, Tokyo 160-91, Tel. (03) 34788 81-5, Telex 22 858 : 
W. Germany: ITT INTERMETALL, Hans-Bunte-Strasse 19, P.O. Box 840, D-7800 Freiburg, Tel. (0761) 5170, Telex 07-72 715 Semiconductors 
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Single-chip microcomputers 
4-bit price levels. Discover the 








with 8-bit performance at 





ioh-volume M6804 MCUs. 








When high volume is the rule and 
cost is a critical factor, Motorola’s 
M6804 Family of single-chip micro- 
computers offers 8-bit performance 
at 4-bit price levels. 

Whether you're upgrading an older 
4-bit design or breaking new trails, 
the growing 6804 Family is the right 
answer for hundreds of high-volume 
MCU applications. And while low- 
cost upgrades and brand new 
designs may be the most obvious 
application opportunities, don’t over- 
look existing products where higher- 
priced 8-bit devices produce 
performance overkill. 


Just right for 100s of 
applications. 

We've already uncovered over 100 
different high-volume applications— 
toy, control, model, keyboard, musical 
instrument, sport, RC, tool, appli- 
ance, computer, hobby, and novelty— 
and that’s only a partial list. We know 
the original, inventive minds of 
designers will find opportunities 
where we'd never think to look. 

So, what’s so great aside from low 
prices? It’s what you get for the 
low price. 


For the low prices you get... 

Your choice of either familiar 
HMOS or high-density HCMOS tech- 
nologies, according to whether speed 
or low power consumption is most 
important. Choose among various 
combinations of I/O, RAM, ROM, 
packages and other features. You 
always get the same proven 
M6804 core. 

Even EPROM versions are avail- 
able for both HCMOS and HMOS 
MCU prototyping. 

M6804 Family MCUs are easy to 
use because they employ the proven 
capabilities of the M6800-based 





instruction set, and software features 
are Similar to the popular M6805 


Family. 


System design support is also avail- 
able on familiar M6800 Family tools. 
There’s even M6804 emulation capa- 
bility for the economical Motorola 
HDS-200 hardware development 
station, which can be hosted on 
all Motorola hosts as well as some 
non-Motorola hosts. | 


Bologna 
Copenhagen 
East Kilbride 
(Scotland) 
Genoble 
Hannover 
Johannesburg 
Maarssen 
Madrid 
Milan 
Munich 
Nuremberg 


Seoul 
Singapore 


Syaney/Melbourne 


EUROPEAN HEADQUARTERS: 
Geneva, Switzerland 


Sales Offices: 


Oslo 
Paris 
Rennes 
Rome 
Toulouse 
Sindelfingen 
Stockholm 
Vienna 
Wembley 
(Middlesex) 
Wiesbaden 
Zurich 


ASIA/PACIFIC HEADQUARTERS: 
Hong Kong 
Sales Offices: 


Taipei 
Tokyo 


Don't pay the cost of 
unfamiliarity. 

Using outmoded or overdesigned 
MCUs can cost you dearly. Don't let 
that happen just because you aren't 
up to speed on the M6804. Learn how 
to prevent it by contacting your 
Motorola sales office or distributor, or 
by sending the completed coupon to 
the appropriate Motorola literature 
location. 


MOTOROLA 


International Semiconductor Group 


Write To: EUROPE: Motorola Ltd., European Literature Center, 88 Tanners 
Drive, Blakelands, Milton Keynes MK14-5BP, United Kingdom. ® 
s ASIA/PACIFIC: Motorola Inc., International Semiconductor Group, 


P.O. Box 80300, Cheung Sha Wan Post Office, Hong Kong. 


= Please send me more information on M6804 System. 


s 198EW091084 
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Company 
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Whatever your application 
requirements, our FPS-5000 
Series of Array Processors 
offer a power-memory-!/O 
configuration to match. 

No two application environments 
are exactly the same. No single array 
processing system can meet every need. 

That's why, unlike other systems on 
the market, the FPS-5000 Series from 
Floating Point Systems gives you 
a choice: 

The FPS-5000 family, with 16 primary 
configurations, offers a performance 
range from 8 to 62 million floating- 
point operations per second; data 
memory from 0.5M to 1M words; pro- 
gram memory to 32K words; and a 
variety of I/O options. 

By taking this modular approach to 
system architecture, we're able to work 
with you in determining the optimum 


FPS-5000 SERIES 


NFIGURE IT OUT 


Rated MFLOP 








configuration to match your particular 
performance requirements. Should 
your requirements change, cost-efficient 
field-installable upgrades assure 
continued compatibility. 


Distributed Processing 
Architecture 


The unequalled configurability 
and cost efficiency (less than $2,000 
per MFLOP)* of the FPS-5000 Series 
is achieved by combining a distributed 
processing architecture with the latest 
VLSI technology. 

Throughput is maximized by allo- 
cating the computational load to a 
set of independent, self-contained 
18-MFLOP-capacity processing units 
called Arithmetic Coprocessors. |/O 
processors can be added to interface 
with bulk storage and real-time de- 
vices. Data flow is managed by both 


the central control processor and by 
independent I/O processors. 

With distributed processing architec- 
ture, you select the powermemory-l/O 
configuration that is tailored specifically 
to your needs. 


We work with you 


Floating Point Systems pioneered 
the array processor in 1975, and has led 
the industry ever since, with product 
developments and enhancements 
designed to optimize each customer's 
system and protect their investment. 

The FPS-5000 Series is no exception. 
It provides a software migration path 
for our previous 38-bit processors, 
interfaces with a wide range of host 
computers, and offers the same impecc- 
able quality, reliability and worldwide 
support services that have always set 
Floating Point Systems products 
above the rest. 

For more information, call toll free, 
1-800-547-1445. 





oe ES el te 62 *Based on U.S. Domestic Prices, Model FPS-5430. 
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IC processing advances made in military's VHSIC program are finding 


their way into merchant chip makers’ arsenals 


hanks in part to lessons learned 

in the first phase of the mili- 
tary’s Very High-Speed Integrated- 
Circuits program, U.S. commercial 
chip makers have mustered the confi- 
dence to push complementary-MOS 
technology to the 1-m level and be- 
low. VHSIC’s now-apparent side ef- 
fect on commercial chip development 
is providing the kind of ammunition 
government officials had hoped for 
after years of complaints that little 
was being done to aid domestic firms 
against aggressive competition from 
the Japanese. 

Although not directly involved in 
the VHSIC work at Texas Instru- 
ments Inc., memory-circuit develop- 
ers at TI’s process laboratory in 
Houston were so encouraged by ef- 
forts in the firm’s military program 
that they succeeded in fabricating ex- 
perimental very large-scale integrated 
circuits using a new l-um CMOS 
technology. The new technology, 
which represents a fistful of key pro- 
cessing advances, is now a likely can- 
didate for TI’s coming generations of 
commercial VLSI circuits, including 
l-megabit dynamic random-access 
memories. 

In Phoenix, Ariz., the Semicon- 
ductor Products Sector of Motorola 
Inc. continues to draw on its upbeat 
VHSIC experience. Late in August, 
Motorola—which is working: with 
TRW Inc. as one of the half-dozen 
VHSIC teams _ [ElectronicsWeek, 
Sept. 3, p.17|]—announced what it 
believes is the first fully functional 1- 
K_ static RAM fabricated by a 0.5- 
um CMOS process. 
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“We have actually gotten function- 
al devices at one fourth of a mi- 
cron,” states W.J. Kitchen, director 
of strategic programs. He quickly 
adds, however, that second- and 
third-order effects usually found in 
chips measuring more than 1-uwm be- 
come tougher problems at smaller 
dimensions. 

Proved out. “I think many of the 
l-um processing techniques have 
been explored and somewhat proven 
out in VHSIC. We understand the 
lithography associated with that level 
much better,’ Kitchen notes. “I be- 
lieve Motorola’s position is now that 
you can get l-um lithography from 
wafer steppers, and at submicrometer 
it will likely require a mix-and- 
matching of steppers with electron- 
beam direct write.” 

Because finer geometries approach 
the wavelength of light, many in the 
industry have believed optical photo- 
lithography techniques will soon be 
supplanted by other lithography 
techniques, such as electron-beam or 
X-ray. But each year, conventional 
wafer-stepping lithography manages 


BIRD'S BEAKS 


LI By J. Robert Lineback 


to achieve yet finer geometries. 

Another strategy on the fine-line 
front comes from RCA Corp.’s Solid 
State Technology Center, Somerville, 
N.J., where silicon-on-sapphire is the 
leading CMOS technology for the 
1.25-um phase of VHSIC. RCA is a 
second source to Hughes Aircraft 
Co. in the military chip program and 
has fabricated a 1.25-um, 2,700-gate 
universal array whose metal lines can 
be automatically routed by software. 
Researchers are now preparing to 
push the technology to the 0.5-um 
level under Phase 2 of VHSIC. Al- 
ready, RCA has seen SOS CMOS 
success at the 0.7-to-0.8-um_ level 
with experimental arithmetic and 
logic units, explains T.E. Sullivan, 
manager of device engineering at the 
center. 

Alternative. Sullivan believes that 
silicon-on-insulator materials—like 
SOS—will be the best alternative to 
bulk silicon, which with conventional 
processing techniques presents a 
number of problems in _ isolating 
tightly packaged transistors. SOI 
forms islands on the chip, physically 








Beak tweak. To overcome the sloping edges of surface-grown oxide, known as bird’s beak 
(left), Tl has devised an isolation process that places SiOz below the substrate surface (right). 


17 





-‘Tichip tests 1-ut 


Lured by the millions i in fh orone that early chip introductions . 
can bring, Texas Instruments Inc. launched an unusual 
project two years ago to design very large- -scale integrated 
_ dynamic random-access memory test chips for a new 1-um. 
- complementary-MOS process. The Dallas firm achieved - 
_ working chips this summer and bared some details about — 
_ themin early September at a press briefing in Montauk,N.Y. __ 
er ICs. TI’s MOS operation ir 
_ directly into full-scale VLSI dice. 
_ profits. For example, in dynamic memory markets, early 
introductions of chips (by six to nine months) can result in 


“This is the first time that we have ever taken a true VLSI 
part and used it to prove a number of process inventions,” 
states Gollapudi R. Mohan Rao, manager of advanced 
semiconductor development. “‘It represents a major invest- 


ment on the part of Tl, and we have spent significant _ 














worth it, since the aim is to create a 1-14m CMOS technology 
that can yield a broad line of VLSI component types— 
_ including megabit memories, advanced logic, and powerful 
- microprocessors—that it can market before its competitors 
come out with similar parts. TI ope | have 1-umCMOS _ 
_DRAMs in production in 1985. 







- Usually, fabrication techniques are tested on sections of 
louston, however, went 
Success can mean big 


20% to 30% additional profits over the lifetime of the 


_ resources to do it.” But Tl believes the price will be well 


separating n- and p-type structures, 
while bulk silicon traditionally relies 
on grown-oxide isolation. “From a 
commercial standpoint, the differ- 
ence in cost of starting material will 
become less of a factor in the fu- 
ture,” Sullivan predicts. 

But TI—also experimenting with 
SOI—believes 1-um CMOS can be 
achieved for many VLSI commercial 
components using bulk silicon, three- 
dimensional circuits, and commer- 
cially available wafer-stepping equip- 
ment. In an unusual move to prove 
the belief, the Houston process lab 
launched an aggressive development 
project to build complete VLSI dy- 
namic random-access memory chips 
with more than 100,000 active ele- 
ments by using the new processing 
advances, says Gollapudi R. Mohan 
Rao, senior vice president and man- 
ager of advanced semiconductor de- 
velopment at TI. The move repre- 


ie 


sents an attempt to speed up devel- 
opment and beat the competition to 
VLSI markets (see “TI chip tests 1- 
um CMOS process,” above). 
Fine pitch. The new CMOS process 
yields 1-um features, spaced 1 wm 
apart. This 2-um pitch (line width 
plus spacing) was in part made possi- 
ble by the key processing advance, a 
new TlI-patented isolation technique 
that places oxidation under the pla- 
nar surface, on which transistors are 
placed. Called modified fully framed, 
fully recessed isolation, MF°R allows 
l-um isolation and greatly minimizes 
the “‘bird’s beak’? shape normally as- 
sociated with local oxidation of sili- 
con isolation (see figure). This LO- 
COS technique, used in MOS pro- 
duction for more than a decade, is a 
technique to grow oxide selectively 
on the surfaces of wafers. 

TI’s MF°R uses an oxide-nitride 
sandwich to create pad dielectric iso- 


—J.R.L. 


lation. The technique consists of 
etching into the silicon and then fill- 
ing in with oxide. The 1-uwm process 
features a gate of pure refractory 
metal to reduce the electrical resis- 
tance in the interconnection. The 
lightly doped drain suppresses hot 
electrons while a cladded moat is 
used to lower interconnection resis- 
tance of the diffusion. The CMOS 
process also allows capacitors to be 
built in the third dimension. Three- 
dimensional transistors are expected 
in the future, as well. 

TI’s VHSIC work, which falls un- 
der the aegis of the Equipment 
Group, in Dallas, is producing 25- 
MHz 72-K static RAMs from 1.25 
wm n-channel MOS _ technology. 
MOS memory officials in Houston 
have concluded that n-MOS will not 
likely suit commercial chips sporting 
submicrometer geometries because of 
power dissipation from hot electrons. 


Britain's Sinclair readies 1-megabyte wafer-scale memory 
as a replacement for today’s Winchester disk drives 


London—By late 1985, Britain’s in- 
ventive knight, Clive Sinclair, hopes 
to have on the market a solid-state 
replacement for today’s Winchester 
disk drive. Expected to be just over 4 
in. in diameter and about ¥% in. 
thick, the basic storage medium—a 
packaged wafer of silicon—will be 
able to hold half a megabyte of serial 
memory. 


18 


With an estimated access time of 
10 ws and a power consumption of 1 
W, this wafer-scale mass store will 
be 1,000 times faster and consume 
1/10th the power of its electrome- 
chanical predecessors, Sinclair main- 
tains. He also points out that it will 
be several orders of magnitude small- 
er and more reliable as well, able to 


test and repair itself, if necessary, ev- 


ery time it 1s switched on. 

Sinclair reckons that the cost per 
bit will be less than for conventional 
random-access memory. Virtually all 
the new storage medium’s cost is in 
the wafer circuit, which costs be- 
tween $75 and $150 to process. 

To get such a prodigious product 
to market, Sinclair must succeed 
where others—most conspicuously, 
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Revolutionary. Sinclair's plug-in wafer- 
scale mass memory stores 0.5 megabyte of 
data, doing for the QL computer what a small 
Winchester disk drive does for other personal 
computers. 


Trilogy Systems Inc. of Cupertino, 
Calif.—have failed. Last month, Tril- 
ogy reported that it had abandoned 
its four-year multimillion-dollar ef- 
fort to fabricate wafer-scale circuits, 
its scheme literally short-circuited by 
pin-hole defects in the fancy multi- 
level technology used to interconnect 
transistors on the wafer’s surface. 
Trilogy’s failure doesn’t faze Sinclair, 
who says his_ circuit-on-a-wafer 
scheme differs fundamentally from 
most others. . 

For one thing, Sinclair uses indus- 
try-standard semiconductor technol- 
ogy with no new production wrinkles 
to iron out. All the novelty lies in 
the unusual wafer-scale architecture 
patented over 12 years ago by Ivor 
Catt (see “Wafer-scale circuit repairs 
itself,’ below). 

Workable. Furthermore, Sinclair is 
riding on the back of 12 years of 
research at Middlesex Polytechnic, 
Brunel University, and, most recent- 
ly, Burroughs Machines Ltd.’s Cum- 
bernauld Research Centre in Glas- 
gow. There, Catt’s ideas were suc- 
cessfully demonstrated three years 
ago, when J. Malcolm Wilkinson, 
who then headed the effort in elec- 
tronics and new technology, pro- 
duced a batch of wafer-scale chips 
that worked the first time, with ac- 
ceptable yields [Electronics, Sept. 22, 
1981, p. 73|. 

Based on these results, Wilkinson 
estimated that a fully optimized de- 
sign, using a 3-um n-MOS process, 
instead of the original 5-um process, 
would put 1.6 million bits, or 0.2 
megabyte, of serial data storage onto 
a 4-in. silicon wafer. Since typical 
dissipation would be around 8 W, air 
cooling would be adequate. 

Today, Wilkinson runs Sinclair 
Research Ltd.’s wafer-scale opera- 
tion. (Burroughs shelved its program 
when the company got into financial 
difficulties. About the same time, 
Mosaic Systems Inc., Troy, Mich., 
was spun off from the parent compa- 
ny. Mosaic is still developing its wa- 
fer-scale device.) 

Having purchased the rights to the 
Catt patents, Sinclair and Wilkinson 
are talking about putting at least 0.5 
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megabyte of serial memory onto a 
silicon wafer with a power consump- 
tion of 1 W, an advance on the earli- 
er estimate that could be achieved by 
an improved design, better yields, 
and larger wafers, or by a combina- 
tion of all three. 

Sinclair will team the solid-state 
Winchester replacement with his QL 
32-bit microcomputer [FE/ectronics, 
Jan. 26, 1984, p. 78]. The $500 ma- 





chine, designed around a Motorola 
68008 microprocessor, features twin 


miniature Microdrives, each with 
100-K bytes of capacity, and an inte- 
grated business software package 
from Psion Ltd. of London. 

The solid-state Winchester will 
plug directly into a socket already 
provided on the QL (see _ photo- 
graph). Since a semiconductor mem- 
ory loses its contents when the com- 


Wafer-scale circuit repairs itself 


The solid-state Winchester disk drive replacement under development at 
Sinclair Research Ltd’s. Metalab, near Cambridge, will use a single self-testing 
and -repairing wafer-scale circuit, based on a scheme first worked out and 
patented by Ivor Catt some 12 years ago and subsequently refined in several 
UK research laboratories. 

Catt uses standard semiconductor-wafer processing and a novel serial array 
to dynamically form a large shift register. The technique works even when 
many of the chip sites—all identical serial registers with a small amount of 
additional switching and control logic—are faulty. 

Good chips link up to form a single structure, without additional metalization 
or even prior knowledge of which chips are good. Neighbor-to-neighbor 
connections are made by means of simple gate structures, while test patterns, 
injected at one end of the chain, check that each new link—or chip site—is 
good. : 

Test patterns and control signals are injected into the chain under control of 
an external microprocessor, which adds to the chain till a pre-determined 
length has been reached or all chip sites have been tested. In its simplest form, 
the resulting circuit comprises a single segmented shift register. Data can be 
clocked on and off, in much the same way as with a Winchester disk. Faster ac- 
cess times and data rates can be obtained by breaking up the single serial loop 
into several smaller loops or by adding a further control line linking all active 
cells. Functions considerably more complicated than a single shift register— 
such as signal processing and voice recognition—can be carried out by the 
arrays if smart control lines are implemented. —Kevin Smith 
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puter’s power is off, the Winchester 
unit will incorporate a battery that 
powers the wafer-scale circuit in its 
stand-by mode. However, the slower- 
but-cheaper continuous-loop Micro- 
drives will still be needed for making 
permanent file copies. Their average 
access time is a sluggish 3.5 s. 

If Sinclair can bring it off, the sol- 
id-state Winchester should turn Sin- 
clair Research Ltd.’s QL personal 
computer from a tortoise into a grey- 
hound. But history has shown that 
few Sinclair launches—even the lat- 
est QL  computer—have gone 
smoothly. —Kevin Smith 


MILITARY 


Tripled-up digital 


system flies X-29 





Calverton, N.Y.—Hidden within the 
sleek skin of Grumman Aerospace 
Corp.’s X-29 prototype fighter is a 
triply redundant digital flight-control 
system. Without the computers, the 
plane would be virtually unflyable: 
its distinctive swept-forward wings, 
designed for rapid supersonic maneu- 
vering, result in a plane 
that is as tricky to con- 
trol as a 40-ton tractor- 
trailer speeding across an 
ice-covered bridge 

Indeed, a pilot using a 
conventional system 
would be unable to fly 
the X-29 because he 
could not adjust the con- 
trol surfaces with the re- 
quired precision, says 
Ted Rue, manager of the 
flight-control program for 
System designer Hon- 
eywell Inc. 

The three-channel digi- 
tal system, designed by 
Honeywell’s Military 
Avionics Division in St. 
Louis Park, Minn., is not 
only triply redundant, 


Hands off! The flight control 
system in Grumman’s experi- 
mental X-29 can fine-tune con- 
trol surfaces with better-than- 
human precision. 
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but has an analog backup for each 
digital computer. Each computer has 
two Honeywell HDP-5301 proces- 
sors for sufficient throughput mar- 
gins for the complex control de- 
mands and redundancy management. 

Test bed. The X-29 program, 
funded in part by the Defense Ad- 
vanced Research Projects Agency 
and managed by the Air Force Aero- 
nautical System Division’s Flight 
Dynamics Laboratory, at Wright- 
Patterson Air Force Base, Dayton, 
Ohio, is designed to test several ad- 
vanced design features aimed at cre- 
ating a new generation of small, fuel- 
efficient fighter aircraft. The for- 
ward-swept wing, made of strong, 
lightweight graphite composites, can 
be fine-tuned in flight for rapid ma- 
neuvers. The flight-control comput- 


ers stabilize the aircraft by adjusting 


the wing edge, the two forward ca- 
nards, and rudder and strake flap- 
control surfaces. 

The system’s fly-by-wire technol- 
ogy, which Rue says was developed 
by Honeywell and several other avi- 
onics firms about 10 years ago, re- 
places the cables and pushrods of 
conventional systems with comput- 
ers, wires, and sensors. It assesses 
flight conditions—including attitude, 
speed, and altitude—and feeds the 
data to the flight computer. The 
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computer then adjusts the control 
surfaces, transmitting up to 40 com- 
mands a second. 

“Even if there are a number of 
failures, there’ll still be digital or an- 
alog backups,” says Rue. If one digi- 
tal system fails, the remaining two 
take over. If two digital systems fail, 
the flight control system switches to 
the analog mode. If one of the ana- 
log computers fail, the two remain- 
ing analog computers take over. The 
flight control system’s data exchange 
is completely under software control. 
“The software is getting more and 
more complicated,” notes Capt. Nan- 
cy Crowley, software engineer for 
the X-29 Advanced Development 
program, making it more difficult to 
prove correct. 

According to Grumman, the use 
of digital flight control is relatively 
new. Because baseline data is pro- 
grammed into its software, the digi- 
tal system is easier to modify than its 
analog counterpart, which would re- 
quire hardware modifications. 

Louis Leet, an aeronautics engi- 
neer at the Flight Dynamics lab, says 
an unusual feature of this airborne 
system is the two central processing 
units in each computer, with tasks 
apportioned between them. The basic 
requirement of the system, Leet con- 
tinues, is to withstand two system 
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guaranteed fiber optics from HP 


Performance is 
guaranteed. 


Hewlett-Packard care- 
fully specifies and guar- 
antees the performance 
of each fiber optic com- 
ponent so that you 
know exactly what to 
expect every time. Pub- 
lished and guaranteed 
link specifications, in- 
cluding optical power 
budget, make your prod- 
uct development tasks 
easier than ever before. 

From design-in to 
manufacturing, HP can 
help ease your transi- 
- tion from wire to fiber 
optics. And you can be 
confident that when you 
begin volume manufac- 
turing, HP fiber optic 
links will perform as 
well in your products 
as the first link tested in your ibe. 


Reliability is built-in. 


HP requires extensive testing of 
fiber optic link components prior 
to release. This allows us to docu- 
ment reliability over temperature 
and environmental extremes. And 
test data are published and avail- 
able for you to see. Over time, HP’s 
fiber optic links will consistently 
perform to specifications in your 
products. 


Quality is a commitment. 
HP gives you high-quality solutions 
— transmitters, receivers, connec- 


tors, and cable. Every fiber optic 
component is designed, manufac- 
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tured, and tested to perform to its 
optimum in a complete link. 

Vertical integration allows HP to 
control and keep quality high, from 
LED’s to the precise lensing scheme 
and easy-to-install package. You get 
a complete solution when you buy 
HP fiber optic components. 


Depend on HP’s support. 


HP is committed to serving all com- 
puter and industrial applications 
around the world, wherever fiber 
optics can provide a solution. Appli- 
cations literature and a worldwide 
team of applications and sales engi- 
neers are available to help you. 

Find out how our commitment 
to guaranteed fiber optic perform- 
ance, and to service and support 
can benefit you. 

For pricing and delivery, contact 


G 


HEWLETT 
PACKARD 


your local Hewlett- 
Packard authorized 
components distribu- 
tor. In the U.S., call 
Hall-Mark, Hamilton/ 
Avnet, Pioneer Stand- 
ard, Schweber, or the 
Wyle Distribution 
Group. In Canada, call 
Hamilton/Avnet or 
Zentronics, Ltd. For 
more information, call 
your local HP sales 
office listed in the 
telephone directory 
white pages and ask 
for the Components 
Department. 


HP: The right choices 
for guaranteed 
fiber optics. 
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failures and still allow a pilot to re- 
turn to base safely. Thus, Leet con- 
siders complete failure of the system 
as an unlikely possibility. 

Rue says Honeywell began devel- 
opment of the flight control system 
for the X-29 in 1981, the same year 
Grumman won a $93 million con- 





tract to build two demonstration 
planes. Grumman says it has invest- 
ed $40 million in the program, in- 
cluding $25 million in 1984. For the 
past year and a half, it has been test- 
ing the entire digital and analog 
flight control system using a hybrid 
simulator with a mathematical model 








of the X-29’s flight characteristics to 
operate the laboratory system. 
Grumman says it will test fly the 
X-29 later this year at Edwards Air 
Force Base, Calif., before turning it 
over to the National Aeronautics and 
Space Administration, which is test- 
ing it. —George Leopold 


SEMICONDUCTORS 


Multifunctional transistors use bipolar, lateral technology 


fine-tuned to deliver next-generation 


performance 





Tokyo—Integrated-circuit manufac- 
turers in Japan now find that they 
must develop technologies suitable 
for the entire range of electronics 
products—ranging from low-power 
complementary-MOS circuits to 
high-voltage display drivers and tele- 
phone — subscriber-line —_interface- 
cards—having multiple functions on 
the same chip. Moreover, in consum- 
er and telecommunications electron- 
ics, it is often necessary to design 
chips with both analog and digital 
functions implemented with a combi- 
nation of bipolar and MOS transis- 
tors. Then amplifier and filter cir- 
cuits can be combined with processor 
and memory circuits. 

Hitachi Ltd. appears to be doing 
an especially good job of mobilizing 
its research laboratories and produc- 
tion works for this purpose, as indi- 
cated by three papers given at the 
International Conference on Solid 
State Devices and Materials held in 
Kobe at the end of last month. 


4 





SECOND INTERCONNECTION 





SiO, 
ISOLATION 





FIRST INTERCONNECTION 





npn pnp, p-MOS 


Closest to the mainstream is a bi- 
CMOS technology for fabricating, on 
a single chip, a complete spectrum of 
active devices with minimum degra- 
dation of characteristics compared 
with devices fabricated by more spe- 
cialized processes. Yutaka Okada 
and his co-workers at Hitachi’s Cen- 
tral Research Laboratory here and 
engineers at the firm’s Takasaki 
Works in Takasaki developed the 
process, called ABC (for advanced 
bipolar-complementary-MOS) _ very 
large-scale integrated-circuit technol- 
ogy. Capabilities include npn, pnp, 
and integrated injection logic bipolar 
transistors and n- and _ p-channel 
MOS field-effect transistors. 

State-of-the-art performance is fea- 
tured by the new process, which re- 
quires perhaps another year for de- 
velopment. MOS devices have chan- 
nel lengths of 3 wm, the same size 
used in many high-performance n- 


MOS and CMOS parts other than 


memories. Bipolar transistors have a 





n-MOS 


Thin is in. Advanced bipolar-CMOS fabrication technology is able to implement npn, pnp, p- 
MOS, n-MOS, and I?L devices in the same substrate for flexibility of circuit design. Only half of 
each device is shown. The lateral pnp is the injector for the I2L devices. 
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gain-bandwidth frequency f, of 3 
GHz, more than adequate for most 
applications. 

Fabrication requires four more 
masks than standard bipolar de- 
vices—about the same number now 
used for standard CMOS chips. Five 
implantation steps are used to set 
doping levels, but this is about par 
for modern ICs. A self-aligned pro- 
cess is used for opening bipolar tran- 
sistor base contacts to give smaller 
dimensions. 

Keeping the well shallow. The new 
technology uses a 2-um or less n- 
type epitaxial layer on p-type wafers 
because it helps reduce the gate area 
of the bipolar transistors and simpli- 
fies fabrication of n-channel MOS 
FETs. The p-well diffusion is driven 
to the p-substrate during fabrication 


-of the p-type isolation region of the 


bipolar transistors (see figure, left). 
This configuration eliminates the 
need to form a deep p-well to elimi- 
nate latchup. 

Many process steps are common 
for different devices. What is known 
as the graft base—the low-resistance 
external base region—of the npn 
transistors is formed in the same 
step as the source and drain regions 
of the p-MOS transistors. The later- 
al pnp bipolar transistors are similar 
to p-channel MOS FETs, with an 
n* base connection off to the side of 
what would be the channel rather 
than a gate overlying it. 

In addition, the same interconnec- 
tion layers are used for both MOS 
and bipolar transistors. And _ by 
optimizing the doping levels, inverse 
npn transistors for IL can be 
fabricated in the same process steps 
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workstations that integrate in-house 
systems On every engineer's desk. 


Maximize Productivity. 
Control Data looked at the need 
to integrate the design, layout, 
analysis and logic simulation 
functions ...Saw a way to place 
low-cost design tools in front of 
your engineers...and devel- 
oped the Electronic Design 
Workstation. 

IBM PC Compatible. 

The Control Data Electronic 
Design Workstation offers full 
IBM PC and XT compatability 
and complete system integration 
that can speed you through 80 
to 90% of your design tasks at 
about 1/5th the cost of function- 
ally equivalent systems. 





Broad Applications. 

SCALD Hierarchical Design Con- 
cepts at about 1/4th the cost of 
conventional workstations ... 
and more : 


e Advanced Schematic Entry 

e Documentation 

e Logic Simulation 
36 State Multi-Level 
Simulation 

e Netlist Extraction: 
TEGAS ¢ SPICE @ ASPEC ¢ 
SYSCAP @ SCICARDS ¢ 
LOGIS ¢ AUTOMATE 80* 

e Project Management 


Easy Custom Interface. 
All drawing and netlist files are 


in a readable ASCII file format 
that makes developing inter- 
faces to your in-house codes 
easy. You can do it yourself or 
we can do it for you. 


Find out how you can inte- 
grate your system and put Elec- 
tronic Design Workstations in 
front of your engineers. Call toll- 
free 1-800-253-4004, ext. 1430. In 
Minnesota, call collect 1-612-921- 
4400, ext. 1430. Or write Con- 
trol Data, Electronic Marketing, 
PO. Box 0, Dept. HQWO09A, 
Minneapolis, MN 55440. 


*TEGAS is a registered trademark of Calma Div., General Electric Corp. 
SYSCAP is a registered tademark of Rockwell International, Inc. SCICARDS 
is a registered trademark of Scientific Calculations, Inc. AUTOMATE 80 is a 
registered trademark of Design Automation Systems, Inc. 


5) CONTROL DATA 


Addressing society's major unmet needs as profitable business opportunities. 
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as are conventional pnp transistors. 

Several reasons can be given for 
the higher performance of the npn 
bipolar transistors fabricated by this 
process compared with those fabri- 
cated by conventional bi-MOS pro- 
cessing. The use of n* buried layers 
greatly reduces series collector resis- 
tance. Base width is only 0.3 wm, 
much less than in conventional bi- 
MOS technology, and the self-align- 
ing technique reduces transistor size. 

When bipolar transistors are fab- 
ricated by extensions of convention- 
al CMOS processes, it generally 
takes more process steps to fabricate 
them and they are inferior because 
of higher collector series resistance, 
larger base width, and larger size. 
Moreover, when n-type substrates 
are used, npn devices then have a 
common collector connection rather 
than being isolated from each other. 

When MOS FETs are fabricated 
by conventional bipolar processes, 
they usually have poor characteris- 
tics because of thick gate oxide. 
Also, conventional MOS-FET fabri- 
cation processes are not suitable for 
the fabrication of I?L circuits or pnp 
transistors. 

High voltage. Yoshitaka Sugawara 
and his co-workers at Hitachi’s Re- 
search Laboratory in Hitachi City 
are developing high-voltage lateral 
pnp transistors with a new configu- 
ration for linear ICs. These devices 
are for systems requiring comple- 
mentary output circuits, including 
vertical-deflection-output ICs _ for 
color TVs and SLICs for telephone 
time-division exchanges. 

Improved lateral transistors com- 
patible with npn transistor process- 
ing are required for these applica- 
tions because those heretofore avail- 
able have poor characteristics. The 
tradeoff between collector-to-emitter 
breakdown voltage BV... and gain- 
bandwidth frequency f, has prevent- 
ed the design of high-voltage devices 
for high-speed operation. Vertical 
pnp transistors have desirable char- 
acteristics, but they are prohibitively 
complex to fabricate on the wafer. 

The new transistor configuration 
features a p-type emitter diffused 
through the same photoetched sili- 
con dioxide window as the n-type 
base (see figure, p. 22). These two 
diffusions define the base-to-emitter 
junction of the narrow base needed 
for high gain-bandwidth frequency f, 
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2 | Ore _AMutteocessh: ¢ computer systems typically suffer — 
_ more bottlenecks when they share processing power, memory, and syst 
_ input/output facilities. Now Sequent Computer Systems Inc. claims to h 


- quent says, is a linear increase in performance as additional processors are — a 


announced its Balance 8000 system, which consists of an array of Nat 










eliminated most of these bottlenecks with a radically new architecture that 


assigns resources to processes, rather than to processors. The result, Se 


plugged in—up to a dozen in one system. — 
This week, Sequent, a 1983 spinoff from Intel Corp., Santa Clara, Call. 







Semiconductor Corp. 32-bit 32032 processors connected by a proprietary | bus S 
and includes a proprietary gate array chip that allows processing power to go . 
where it is needed. The chip, called a system link and interrupt oo, — 
contains 64 bits of system memory relating to resource allocation. __ _ 

Each processor has a controller, each of which is connected ona two-wire 
serial bus. Before a processor asks for access to a reso! ¢ 
controller to see if the resource is free. Only if the. appropi 
issue a request over the 40-megabyte system bus. In effect, n 
offloads bus traffic to provide semaphores and an interlock mechanism. 

The controller, built by LSI Logic Corp., Milpitas, Calif., makes it possible for 
the system to operate with a single copy of the AT&T Bell Laboratories Unix op- 
erating system in memory. (Sequent has provided its own version of Berkeley : 
4.2 Unix for the National chip. Any single-processor Unix applicat i — 
the Balance system, Sequent says.) The system link and i 
handles interrupts and will configure the system autom 
many processors as are plugged intothe bus. 

Original-equipment manufacturers can tailor a syster 
million instructions per second. Additional processor boards Te ir 
two 32032s, with associated memory-management and floating-point chips. as 
well as two controllers—can be plugged in at will. The controller architecture _ 
allows the system to operate regardless of which microprocessor is. being 
utilized by any given process. In fact, says Sequent, some processes may 
utilize two or more processors. System overhead is distributed over all 
processors, and if one processor fails, the system goes down and instantly 
reconfigures itself. A two-processor system, the company says, provides the _ 
equivalent of VAX 780 performance and costs about ae 500 i in OEM quanti- 
























ties. A complete 12-processor system sells for $1 10, 000. 


and high current gain he. Hitachi 
engineers thus call the new device 
the self-aligned double-diffused lat- 
eral (SADDL) transistor. To imple- 
ment a simple fabrication process, 
the emitter diffusion uses the same 
boron diffusion as the p-type base of 
the vertical npn transitors. 

To define the base-to-collector 
junction of the narrow base and 
maintain a high collector-to-emitter 
breakdown voltage BV... a lightly 
doped p-type layer is diffused be- 
tween the collector contact diffusion 
and the double-diffused base. Be- 
cause this diffusion acts as the col- 
lector over the normal range of op- 
erating voltages, its surface impurity 
concentration and depth are 
optimized. 

The tradeoff between f; and BV. 
for this design is improved by a fac- 


- Clifford Barney 


tor exceeding 100 times compared 
with conventional lateral pnp tran- 
sistors that rely on a wide base 
width only to achieve high collector- 
to-emitter breakdown voltage. The 
tradeoff is improved by a factor of 
more than 10 compared with modi- 
fied transistors that utilize a lightly 
doped p-type layer to extend the 
collector but do not have the dou- 
ble-diffused base. 

SADDL transistors designed for a 
BV... of 350 V have a high current 
gain hr of about 100 and a high 
gain-bandwidth product f, of about 
15 MHz. They are isolated from 
each other and from other devices 
on the same chip by the so-called 
EPIC isolation process, in which the 
devices are fabricated in epitaxial 
wells that are dielectrically isolated 
from each other by a layer of silicon 
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Introducing The First Directory 


Ever 





_ToReach The Entire Membership Of The 
National Society Of Professional Engineers. 





You'll Want To Advertise In The Comprehensive 
Buyers’ Guide Specified By Professional Engineers. 


Now, for the first time, your advertising message can reach 
all 80,000 members of the NSPE in a single publication—the 
unique “Professional Engineering Directory.’ Every member of 
NSPE—a group identified by a Gallup poll as a leading force in 
the profession—will be eel and have a copy for ready reference. 

If you want to cover this elite market, it would be a mistake 
not to advertise your products or services in this most compre- 
hensive and informative of all engineering directories. 


Professionally planned and designed. 

To provide optimum convenience and usefulness to engi- 
neers, the “Professional Engineering Directory’’ has been planned 
and developed by a panel of NSPE engineers in cooperation 

with BellSouth Noaondl Publishing, one of the country’s most 
experienced directory publishers with offices in Dallas, Chicago, 
Los Angeles, New York, Atlanta and Miami. 

The directory has the official endorsement of the NSPE 

executive board. 


120,000 total circulation. 


Base circulation for the “Professional i yaaa Directory” 


will be the 80,000 members of the NSPE in all five categories 
of practice: private, industry, government, construction, and edu- 
cation. Members will be listed individually and by firm. 

In addition, copies will be sent to 40,000 specifiers of 
engineering products and services in such fields as architecture, 
construction, transportation, communications, government, and 
others. Altogether, circulation will total 120,000. And now you 
can reach all of these prospects in one single directory. 


6,000 advertising headings. 

Dont pass up this opportunity to sell to the cream of the 
engineering crop. Make sure your advertising program includes 
the “Professional Engineering Directory.’ 

If you sell more than one product or service, youll want to 
consider ads under more than one category heading. The direc- 
tory will offer up to 6,000 different headings. 

So dont wait. Get all the facts now on this significant new 
advertising medium, and watch for other new directories from us. 

For complete details just write or call. 











a ete eam a 7 
i BELLSOUTH NATIONAL PUBLISHING 12A | 
| P.O. Box 19739, Atlanta, Georgia 30325 : 
l Please send me complete details on your new l 
| Professional Engineering Dtrectory. | 
: CI am interested in advertising in it. [J I would like to obtain a copy. | 
| | 
| NAME TITLE | 
= 
| PHONE i 
| FIRM 
| PRODUCT OR SPECIALTY | 
| ADDRESS | 
| city STATE ZIP | 
Dae pee = 


Toll free: 1-800-222-1207 BELLSOUTH 


(Inside Georgia 1-800-554-1169) NATIONAL PUBLISHING 


A Division of BellSouth Advertising & Publishing Corporation 
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RTP-GooB 


14 channels on BETA format video cassette tape 
DC to 10kHz/6 tape speeds (maximum 1:32 time- 


base conversion ratio) 






* Argentina / Sirex Sociedad de Responsabilidad: Limitada / 393-4585 * Australia / FSE Scientific / (03)20-1301 
* Austria / Walter Rekirsh GmbH / 0222-2355550 * Belgium / Contact either the French or Holland Distributor. 
* Brazil / Panambra Industrial E Tecnica S.A. / 227-6722 * Canada / Atelco Inc. / 416-497-2208 * Chile / Metrolab / 
395752 * Colombia / Pantecnica S.A. /284-0200 * Denmark /Instrutek A/S/455-611100 * Finland / Oy Honeywell Ab 
/90-80101 * France /GEC Composants s.a./ 7906215 * Germany (Federal Rep. of) Kontron Registriertechnik /08165- 
707132 * Greece / Neotech O.E. /(01)9818432 * Holland / Depex B.V. Afd. Instrumentatie /030-763111 * Hong Kong / 
Eurotherm (Far East) Ltd. / 5-546391 * India / The Industrial Gases Ltd. / 26-2920 * Indonesia / Ekaputera Utama Pt. / 
372809 * Israel / Import, Building & Trading Co., Ltd. / 829901 * Italy / SPH Computer s.r.|. / (02)2870524 * Korea / 
Kong Yeong Trading Co., Ltd. / 776-7631 * Malaysia / Hisco (Malaysia) Sdn. Bhd. /03-757391 * Mexico/ Mecanismos 
Y Controles, S.A. / 5515-25-86 * New Zealand / Wilton Instruments / 697 099 * Norway / Semitronic A/S / (02)231488 
* Rhodesia / Contact the South African Distributor. * South Africa / Peter Jones Electronic Equipment (Pty) Ltd. / 
616-5308 * Spain / Ahise Oficiana Tecnica / 2505610 * Sweden / Atlas Copco ABEM Ab / 08-7300840 * Switzerland / 
Traco Electronic AG/01-201-0711 * Taiwan/San Lien Development Co., Ltd./ 7731045 * United Kingdom/ Graham & 


White Instruments Ltd. / St. Albans 61110 * U.S.A. / Kyowa Dengyo Corp. / 201-784-0500 /-s country/Representative/Phone | 





spec linearity fully satisfied. With these 
features there is no one to compare 
with. Indeed the only rivals are our 
own. 

Think of the cassette tape convenience 
you get with the RTP-600B, and the 
versatility of the RTP-800 series which 
accepts both cassette and reel-to-reel 
tapes. While rivalling each other, they 
are aided by a sophisticated micro- 
computer and both offer these valuable 
features: 

* Self-test function * Automatic ID code 
recording * Track sequence recording 

* Shuttle reproduction * Automatic 
level setting * ISO spec head configura- 
tion * GP-IB interface (optional) 

To compare the only serious rivals in 
this field you need only to contact your 
nearest Kyowa representative. 

Do it today. 


RTP-800 series 71, 14 or 7 


channels on reel-to-reel or BETA format video cassette tape 
DC to 20kHz/7 tape speeds (maximum 1:64 time-base conver- 





We now rival ourselves. 


This is because there may be no other 
makes which can record and reproduce 
14 or 21 channels of parameters on a 
single video cassette tape — with IRIG 





sion ratio)/LCD (optional) 
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Special saw 


for 
cutting of 
PCB’s 


A complete 12-page catalog on each 
recorder is available. 


KYOWA 


KYOWA ELECTRONIC INSTRUMENTS CO., LTD. 


Address: 3-8, Toranomon 2-chome, Minato-ku, Tokyo, Japan 
Phone: Tokyo 03-502-3551 
Cable Address: KYOWASTRAINGAGE TOKYO 
Telex: 222-3854 KYOWAT J 


this publication 
is available in 





. 


meu | 
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oa a 
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FAG SENIOR 600 


Precise, clean and dustfree cutting of 
printed circuit boards up to 600 x 500mm. 
As an option, a pneumatic clamping 
device for easy, safe and speedy 


clamping is available. 





26 


Fag SA Lausanne oo 
7, rue de Genéve Institution 
CH-1001 Lausanne Street 
Phone 0241/2012 71 mm City 
Telex 24193 


Please send me additional information. 


U.S.A. 


Name 


State 
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University Microfilms International 


300 North Zeeb Road 18 Bedford Row 
Dept. P.R. 


Ann Arbor, MI 48106 London, WC1R 4EJ 


Dept. P.R. 


England 


ElectronicsWeek/ September 10, 1984 





ElectronicsWeek/ September 10, 1984 





MT-2 Digital Cassette 


TEAC’s MT-2 digital cassettes provide high data ap or pact unit. Six 
different models are available, allowing a whole range 

MT-223 and MT-224 are 2-track, double-density models t t allow both sides of 
the tape to be used without turning the cassette over. Four 1-track, single-den- 
sity models are also available, MT-20;, MT-202, MT-203, and MT-2o4. Models MT-22,, 
MT-2o2, and MT-2o, come complete with a built-in LSI controller, which allows 


simple connection to the system bus lines of popular microprocessors such as 
the 8080, 6800 and Z-80. 


MT-223 , MT-224 Main Features 


% Two tracks # 24,000 bits/second data transfer rate 

& Double density (1600 bpi, phase # 760 Kbytes storage capacity (formatted) 
encoded) # Read/write both sides of the tape 

# Read/write 15 ips, high-speed search without turning cassette over 


45 ips, rewind 75 ips 


HIGH CAPACITY 


TEAC CORPORATION: 3-7-3 Naka-cho, Musashino, Tokyo, Japan Tel: (0422) 53-1111 


@U.S.A. TEAC Corporation of America, Tel: (213) 726-0303 HiNew Zealand McLean Information Technology Ltd., Tel: 501-801 @ Australia Electrical Equipment Ltd., Tel: 
597 1155 MHong Kong Nissei Sangyo Co., Ltd., Tel: 3-343441-6 BSingapore Nissei Sangyo (S) Pte. Ltd., Tel: 7372011 MSouth Africa SPESCOM (PTY) LTD., Tel: 
836-9181 HM United Kingdom Cristie Data Products Limited, Tel: 045 36 79821 HM West Germany nbn Electronik GmbH., Tel: 08152/390 ff Holland Simac Electronics B.V., 
fm Tel: 040-533725 M Belgium & Luxemburg Simac Electronics S.P.R.L., Tel: 02-219.24.53 Ei France Tekelec Airtronic S.A., Tel: (1) 5534-75-35 Mltaly A.E.S.S.E.s.p.a. Tel: 
(02) 54.64.741-2-3 BM Spain Ataio Ingenieros S.A., Tel: 733 0562, 733 3700 HM Switzerland Wenger Datentechnik, Tel: 061/76 87 87 HDenmark Dansk Biner Teknik A/S, 
Tel: 03-662020 Sweden Scantele AB, Tel: 08-24 58 25 HM Norway Scantele AS, Tel: (47-2) 67 21 30 MFinland FINDIP-HAUVULINNA, Tel: (90) 505-2255 


* /[f no distributor is listed above in your area, please contact us directly for further details about our products. 
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NERA PURPOSE 8 


acl 


- Don’t be mislead by yt 
to eliminate static. Stat: 
the number one topical anti-: 


_and still the most effecti 
on the market. Don’t accept substitutes. 









cide with any other brand. Then judge the 
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re Retste Clewastor 


Compare the documented features of Stati- 


results. You’ll conclude that while many com- 








ry when itcomesto 
atic control, Staticide - 
he one e and only brand that truly does — 
P all charges”. 


















_ 1960 E. Devon Ave. 
- Department No. 102 


—S rine Ge 
by Non Incorporated Phone (312) 981-9212 Ext. 102 


Slaticide | isa registered trademark of ACL, later 












dcollector diffusions 


for low frequency response and low current gain. SADDL pnp transistors (b) have a narrow base region for high-speed operation and high gain. 


dioxide. This method is more expen- 
sive than conventional p-n junction- 
isolation processes but is used be- 
cause it is the only available method 
of polarity-independent high-voltage 
isolation. 

Masatoshi Kimura and his co- 
workers at Hitachi’s Central Re- 
search Laboratory have designed 


monolithic ICs that combine 150 V 
totem-pole drivers and high-speed 
logic circuits for use in driving plas- 
ma, electroluminescent, or vacuum 
fluorescent displays. Experimental 
devices that integrate eight driver 
circuits have been fabricated, but 
initial commercial circuits will have 
32 drivers. —Charles L. Cohen 


Manufacturers cooperate to develop 


a faster next-generation interface 





Minneapolis—Four major manufac- 
turers of high-density disk drives are 
joining hands with a controller man- 
ufacturer in an attempt to assure a 
smooth transition to a standard in- 
terface for the next generation of 
disk drives. Called the Parallel De- 
vice Interface by its developer, Con- 
trol Data Corp., PDI is based on 
levels 1 and 2 of the Intelligent Pe- 
ripheral Interface (IPI) standard un- 
der development by the American 
National Standards Institute. 

Control Data, of Minneapolis, is 
one of the four drive makers pledged 
to provide funding to Emulex Corp., 
a Costa Mesa, Calif., controller mak- 
er. The money will be used by Emu- 
lex to develop a very large-scale inte- 
grated-circuit set that can be used by 
drive makers to implement PDI, 
once its final form is agreed upon. 

Besides CDC, other members of 
the “IPI-2 club,” as it is called by 
one official involved, include Fujitsu 
America Inc., San Jose, Calif.; Cen- 
tury Data Systems, Anaheim, Calif.; 
and Priam Corp., San Jose. 

Emulex is operating as a go-be- 
tween to resolve any objections to 
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the CDC-written PDI specification 
from other drive vendors, ‘“‘so that 
we'll wind up with a VLSI chip set 
that everyone will use,” explains Pat- 
rick E. McMahon, general manager 
for market requirements for Control 
Data’s Peripheral Products Co. The 
total funding requirement for the 
chip-design effort is pegged at about 
$500,000. 

Emulex is looking for at least one 
more drive maker to help fund the 
effort, says Stephen G. Finch, direc- 
tor of software products for the firm. 
In fact, “it’s wide open to every- 
body,” points out Dal Allan, Pri- 
am’s marketing product manager. 
“This is not an exclusive club. Par- 
ticipation requires only desire and 
dollars.”’ Like other backers of the 
effort, Allan sees agreement as a way 
to avoid the interface wars that have 
confused users and slowed market 
entry of some earlier drive products. 

Design is underway on the PDI 
two-chip set for fabrication in 3-uwm 
complementary-MOS gate array or 
standard cell technology, sources in- 
dicate. The ICs are expected to be 
available from one or more silicon 


foundries. The first pass in silicon is 
anticipated early next year. 

Control Data, for one, expects to 
offer small quantities of disk drive 
products equipped with a breadboard 
version of the PDI circuitry during 
the first quarter of 1985 and plans to 
begin shipping drives using the ICs 
by the second or third quarter, says 
McMahon. CDC’s’ 850-megabyte 
XMD drive will likely be the first to 
use the chips. Priam will be on a 
similar schedule with its 500-mega- 
byte Priam 808 drive, Allan says. 

At Fujitsu, the product manager 
for high-capacity disk drives, Mi- 
chael J. Gamerl, is quick to point 
out that his firm has not necessarily 
committed itself to using the Emu- 
lex-designed chips. But he does note 
that Fujitsu “is going to incorporate 
IPI level 2 in future products.” 

Segmented. The IPI standard is 
broken into three levels. IPI-1 covers 
the physical interface such as cable 
and connector types that may be se- 
lected. Level 2 deals with device-spe- 
cific command sets. Drafts of the 
first two levels have been recently 
sent out for public comment, says 
Priam’s Allan, who is also vice chair- 
man for the X3T9.3 subcommittee 
that is developing the standard. A 
draft version of IPI-3, which covers 
logical level command sets for a tru- 
ly intelligent, or device-generic inter- 
face, has been recommended to the 
X3T9 parent committee for a vote 
on its public readiness. 

As disk-drive densities climb high- 
er, the technology has lately been 
bumping the limits of the current in- 
dustry standard, the two-cable, serial 
Storage Module Drive (SMD) inter- 
face. “Right now, the interface is 
slowing down the disk technology,”’ 
complains one official at AT&T Bell 
Laboratories, in Naperville, Il. 

By using fast emitter-coupled-logic 
drivers and receivers, among other 
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things, vendors have extended the 
speed of the SMD interface from 
about 10 mb/s to the 24-mb/s rates 
at which today’s fastest drives trans- 
fer data. But as disk-drive technol- 
ogy advances, even faster transfer 
rates will necessitate a parallel inter- 
face like IPI, which provides for a 
16-bit-wide cable. 

“Tt’ll be a year or two before PDI 
is even implemented in high vol- 
ume,” says James W. Patton, Con- 
trol Data’s product requirement 
manager for magnetic disks. “But 
IPI-2 is the tool that allows us to 
break through the serial roadblock.”’ 

Frank Casserino, director of pe- 
ripheral product planning at Hon- 
eywell Information Systems, in Wal- 
tham, Mass., applauds the far-sight- 
edness of the IPI standards-making 
committee. He also lauds the cooper- 
ative approach being taken by the 
four drive vendors, which he sees as 
an example of a “new culture” of 
increased cooperation in U.S. elec- 
tronics industry. 

“The one unique thing about this 
is that there will be chips to drive 
the interface from the beginning,” 
Casserino says. —Wesley R. Iversen 


U.S. firms seek 


harmony in Japan 





San Francisco—Looking at U.S.-Jap- 
anese business from a distance, the 
casual observer might think the cul- 
ture and trade methods of the two 
lands are pretty much the same. But 
that just isn’t so, say many insiders 
here who are responsible for the suc- 
cess of these trans-Pacific business 
and technology interchanges. In fact, 
one informed judgment holds that 
the status of the touchiest part of 
U.S.-Japanese connections—the pre- 
liminary negotiating process leading 
to a deal—is more confusing than 
ever. 

The major source of miscommuni- 
cation comes from small U.S. compa- 
nies crowding into the Japanese mar- 
ket without knowing how the cultur- 
al differences will affect them, says 
Hal G. Nielsen, a veteran Japanese 
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"Doing as the Japanese do 


: wane US. fins doing business. in Japan Hewlett-Packard Co., Palo Alto, — 


Calif., “‘is light-years ahead of the rest’ in dealing with the historical and cultural — 


gap, according to consultant Hal G. Nielsen. The firm understands that any 


relationships will be long-term, he says—an approach borne out by the © 


successes of Alan Bickell, vice president and pane director of intercon 


-nental operations. 


HP’s joint venture, Yokogawa Hewlatl Packard Ltd., dates back to 1965,and — 
its all-Japanese management has been continuous. “We’ve grown up with | 


each other,” notes Bickell, who has worked with them for 18 years. Even so, 


“It’s not always perfect every time; we have to think about the culture gap 
continually,” he says. Taking great pains to ensure communication, often 
summing up all talks in writing, is the key. Also, PIChel | is now in a on his 
fifth trip this year. —r—™ 
Firms with shorter records have also come up wih) ways tc to 0 brid th gap. 





Tandem Computers Inc., Cupertino, Calif., has added a new post in the last _ 


year at its four-year-old subsidiary, says Gerald L. Peterson, vice president for : 

international marketing. ‘The post has to be filled by a U.S.-born Pereon who — 
speaks Japanese and is steeped in Japanese history and culture,” he says. — 
The title will be “adviser,’’ more prestigious in Japan than in the U.S. “He 


facilitates communication at all levels,” says Peterson. 


hand with some 19 years’ experience 
there. Nielsen argues that even some 
major firms have forgotten lessons 
that they learned in earlier negotia- 
tions, largely because key executives 
move on. 

To bridge the gap, Nielsen now 
runs the San Francisco-based Entry 
Group International, which counsels 
U.S. firms on Japanese markets. He 
has also conducted nearly a dozen 
American Electronics Association 
seminars on the subject. 

According to Nielsen, a basic pit- 
fall awaiting a US. firm is the totally 
different Japanese view of negotia- 
tions and any subsequent deal the 
two parties may strike. For the Japa- 
nese, “negotiations are an end in 
themselves, leading to a flexible last- 
ing relationship, not necessarily cul- 
minating in a formal legal doc- 
ument,”’ he says. 

Disillusionment. Conflict is inev- 
itable when a U.S. delegation arrives 
in Tokyo and hopes to quickly nego- 
tiate a contract that specifically de- 
fines rights and duties of both par- 
ties. “It’s no wonder so many go 
home with nothing to show other 
than an expensive business deduc- 
tion,” Nielsen says. 

He says that two factors most of- 
ten trip up U.S. firms, even those 
that have something attractive for 
the Japanese market. For one, the 
Japanese simply do not apply the 
time-is-money concept; they take as 


—L.W. 


much time as they need. A Japanese 


firm has its own pace that cannot be 


hurried and usually spends a great 
deal more time on nonbusiness “‘get- 
ting-to-know-you”’ sessions ___ than 
Americans do. 

Another is the Japanese insistence 
on preparation. U.S. businesspeople, 
by contrast, usually do not have 
enough information in their heads to 
satisfy the meticulous Japanese ap- 
proach to any subject that requires 
voluminous data; they keep telexing 
back home for more. “I have one 
negotiation that has gone on for five 
months,”’ notes Nielsen. 

A better-known Japanese attribute 
is distaste for confrontation and an 
aversion to using lawyers. “If dis- 
putes arise, the Japanese tend to 
compromise, not litigate. They turn 
to the law very reluctantly,” he says. 

Because the business potential for 
both sides keeps growing, Nielsen is 
experiencing a brisk demand for his 
services of advising clients how to 
deal with the cultural and historical 
differences between the two coun- 
tries. Besides the $2.19 billion of 
goods sold to them in 1983, Japan is 
taking steps to make it easier for 
U.S. firms to export, after pressure 
from the American government. For 
example, U.S. telecommunication 
firms are bidding on contracts—esti- 
mated at $3.2 billion—to be awarded 
by Nippon Telegraph & Telephone 
Public Corp. —Larry Waller 
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shortage of compilers slows Ada, but helo is on the way 


as second wave 


of firms gets to work on new packages 





If Ada were a train, there are those 
who would say it’s running late. But 
others would say that, although it’s 
slow, the Ada train is right on sched- 
ule. And then they would point 
down the track and say, “Look, you 
can see it coming now.” 

What the optimists anticipate is 
that potential Ada users will soon be 
offered more compilers, a shortage of 
which has slowed implementation of 
the Department of Defense’s pro- 
gramming language. Though four 
years have passed since the DOD es- 
tablished Ada as a standard, the lan- 
guage has only three validated com- 
pilers, and there is little enthusiasm 
about their quality. 

But that appears about to change. 
“A year ago, I speculated we’d end 
the year with 10 validated compil- 
ers—and we’re on schedule,” says 
Robert Mathis, director of the gov- 
ernment’s Ada Joint Project Office. 

Most prominent is a compiler 
from Digital Equipment Corp., May- 
nard, Mass., which now is awaiting 
results of its validation testing. 
Charles Wetherell, who supervises a 
group developing a compiler for 
AT&T Bell Laboratories in Summit, 
N.J., thinks many others will soon 
follow. ““The second wave of compil- 
ers will come out faster than the 
first,’ says Wetherell, who expects 
most of them to hit the market with- 
in the next year or two. He also says 
the new compilers will be faster and 
of better quality than the ones devel- 
oped thus far. 

Military language. Ada is part of 
a DOD initiative to hold down rap- 
idly escalating software costs by re- 
ducing the number of programming 
languages in use in the military and 
by developing a language suited both 


to defense needs and to modern pro- . 


gramming methodologies. Its propo- 
nents tout its facility for parallel and 
real-time programming, its package 
features, and its ability to do consis- 
tency checking. Not only will Ada 
go a long way toward solving DOD’s 
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problems, say its most ardent advo- 
cates, but in the long run the lan- 
guage will make strong inroads into 
the commercial sector. 

But that requires production-quali- 
ty compilers. At this stage, the only 
DOD-validated compilers are the Te- 
lesoft Compiler, the Rolm Ada Com- 
piler marketed by Data General 
Corp., Westboro, Mass., and the 
NYU Ada/ED compiler from New 
York University’s Courant Institute 
(see table). 

“So far, none of these are very 
good compilers,” claims Gerald Fish- 
er, chairman of the Association for 
Computing Machinery’s Special In- 
terest Group on Ada. Not only are 
they slow, but they produce poorly 
optimized code. Fisher says the first 
compilers took a long time to build, 
partly because the language standard 
was still changing. “But even now, it 
would still take two years at a mini- 
mum [starting from scratch] to get 
an Ada compiler built.” 

Many features. One of the people 
investing that time is Michael Ballen- 
tine, president of Software Leverage 
Inc., in Arlington, Mass. He says 
part of the difficulty in building a 
compiler is that Ada is a very com- 
plicated language and incorporates 
many features that compiler writers 
haven’t seen before. ““Ada has an aw- 
ful lot of problems, all of which are 
solvable,” he says, but those solu- 


tions take time. 

Another reason development has 
been slow is that Ada compilers do a 
lot more than compilers for other 


languages, such as their ability to do 
consistency checking, says Chuck 
Patrick of Alsys Inc. in Waltham, 
Mass. In addition, Ada faces special 
demands, because many applications 
will be in embedded systems. 

Such systems require that compil- 
ers be highly optimized, says Mi- 
chael Ryer, director of the Ada Sys- 
tems Division for Intermetrics Inc., 
Cambridge, Mass. “You can’t just 
add boards” for storing the extra 
code, he says, adding that these ap- 
plications also demand the highest 
degree of reliability. 

Complexity. Ryer agrees that Ada 
is very complicated and that this 
slows the building of compilers. But 
he says its complexity is different 
from that of some other languages. 
PL/1 ‘‘was also very complex, but 
complex like a shopping list rather 
than like a watch. PL/1 has a huge 
assortment of unrelated features. 
Ada’s complexity is more in the in- 
teraction among features.” 

Ryer says Intermetrics is working 
on several major compilers under 
contract to the Air Force and that 
the products ‘will absolutely be of 
production quality.” Also working 
under contract to the military is Sof- 
Tech Inc., of Waltham, which is de- 
veloping the Ada Language System 
for the Army, as well as retargeting 
the system for the Navy’s computers. 
Jorge Rodriguez, SofTech senior vice 
president, says the company has 
written over 500,000 lines of code for 
the system. 

“We expect validation before this 







New York University, 
Courant Institute 





ADA COMPILERS VALIDATED BY THE DEPARTMENT OF DEFENSE 


, Telesoft Inc. Telesoft Compiler 
. version 2.0al 
Rolm Corp. and Data Rolm Ada Compiler 
General Corp. version 5.234 
NYU Ada/ED 
version 1.4 


SOURCE: ADA INFORMATION CLEARINGHOUSE, ADA JOINT PROGRAM OFFICE 
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Data General MV4000, 
MV6000, MV8000, MV8000-1I1, 
MV 10000, Rolm MSE-800 


Digital Equipment Corp. 
VAX 11/780 
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fall,’ says Rodriguez, adding the 


Ada system will cost about $50,000. 
“The compiler we’re developing will 
be the first one to produce code that 
is production quality.” 

Rodriguez would get some argu- 
ment about that claim from the peo- 
ple at Data General, which says the 
compiler it is already marketing is 
production quality. Lee Erhlichman, 
of the Ada marketing group, says 
some of the early sales have been to 
nondefense-related businesses. 

The French company Informati- 
que Internationale, for example, 
bought one of the Data General 
compilers and is using Ada in the 
modeling and specifications stage of 
designing a large electronic funds- 
transfer network. Erhlichman says 
other commercial customers of Data 
General’s Ada Development Envi- 
ronment, which includes the compil- 
er and other tools for a price of 
$84,000, decline to be named because 
they think the product gives them a 
competitive edge. 

Most observers, however, specu- 
late that Ada will find only limited 
early acceptance outside the defense 
work where it is required. “I don’t 
think it will catch on soon in com- 
mercial data processing,” says Ryer 
of Intermetrics. ‘““There’s too much 
Cobol momentum.” But many of 
those working on Ada do see a long- 
term future for the language in cer- 
tain commercial applications. In the 
area of embedded systems, says 
Ryer, Ada is likely to be used com- 
mercially just as in military applica- 
tions, because it “doesn’t matter 
whether the black box is in a guided 
missile or a washing machine.” 

Dumb mistakes. Ada’s ability to 
do consistency checking will also 
make it attractive for use in large 
projects. “People who have projects 
with 10 to 100 programmers working 
for a year are going to look real hard 
at Ada, because Ada makes a lot of 
errors literally impossible,” says 
Wetherell of Bell Labs. He adds that 
in one Bell project study, about 25% 
of the errors could be laid to “stupid 
programming mistakes. Ada would 
have caught half of these.” 

But Wetherell is cautious about 
whether Ada’s modularity and the 
DOD’s intention to create libraries 
of reusable code will dramatically re- 
duce the amount of code written by 
programmers. “Put me down as a 
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skeptic. I don’t think there will be an 
epiphany in the way people work.” 
In addition to DEC, SofTech, 
Alsys, and Intermetrics, other groups 
moving close to validation include 
Dansk Datamatik Center of Den- 





mark, Karlsruhe University of West 
Germany, Verdex Corp. of McLean, 
Va., and Tartan Laboratories in 
Pittsburgh. In total, the implementa- 
tion list published by the ACM lists 
39 Ada projects. —Craig D. Rose 


Multifunction security systems 


are borrowing telecom technology 


New York—The technology of secu- 
rity—that is, efforts to maintain the 
safety of both life and property—is 
merging with the technology of tele- 
communications. The consensus 
among exhibitors at the International 
Security Conference held here in late 
August was that deadbolt locks, light 
timers, and the like are no longer 
adequate to fully protect homes and 
businesses. 

Of course, the concept of security 
itself has been expanded to include 
smoke and fire detection, safeguard- 
ing the integrity of confidential data, 
and remote paging of a physician or 
ambulance in the event of a medical 
emergency. All of these requirements 
depend on electronic signal transmis- 
sion, so it was not surprising that 
many of the new manufacturers of 
security equipment have their per- 
sonal and corporate roots in the tele- 
communications industry. 

One such company is TeleSecurity 
Inc. of Dallas, whose president, G.R. 
Miller, began his career with another 
Dallas firm, U.S. Telephone Inc., in 
New York. He says he now seeks to 
“initiate a successful marriage be- 
tween two of the fastest growing in- 
dustries today.”’ 

TeleSecurity’s entry into the secu- 
rity market is called the Protector, a 
system that works both locally and 
over a Standard telephone network. 
A module on the user’s premises 
senses motion ultrasonically and uses 
infrared technology to pick up body 
heat. An integrated microprocessor 
runs an interrogation routine based 
on preprogrammed sound and heat 
parameters to determine if a break-in 
has occurred. Miller explains that 
the use of two detection modes pre- 
vents false alarms, since different 





conditions must be met before an ab- 
normal situation will register. 

If an intrusion occurs, the module 
sounds a 120-dB alarm and flashes a 
strobe light that is “‘guaranteed to 
scare hell out of a bad guy in a dark 
house,” says Miller. Then the rest of 
the system goes into action. 

If the entry does indeed prove to 
be an unauthorized one, the on-pre- 
mises control panel immediately tele- 
phones the firm’s mainframe com- 
puter in TeleSecurity’s control center 
in Dallas. The computer system, in 
turn, notifies the appropriate local 
police department. If there is a fire— 
detected by a separate, photoelectric 
module—the fire department is con- 
tacted. A user can also report a med- 
ical emergency by pressing the ap- 
propriate button on the panel. 

The system’s computer is a Stratus 
32 made by Stratus Computer Inc. of 
Natick, Mass. It contains over 1.6 
gigabytes of disk storage, which the 
firm says translates into the capacity 
to service 1 million subscribers any- 
where in North America. 

Multifunction. In addition to the 
tasks directly related to security, the 
control panel can perform other tele- 
communications activities. Not the 
least of these is simply acting as a 
programmable tone-key telephone for 
normal use. 

Miller claims that the panel repre- 
sents a “quantum leap forward” in 
communications management, be- 
cause it uses a pulsed, wireless 306- 
MHz radio-frequency signal (versus 
a nonpulsed wire-carried signal) to 
accommodate the up to 4,000 in- 
structions per second used to control 
the security system, normal telephon- 
ing, and any other type of home ap- 
pliance—for example, a coffee maker 
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IEEE 488 


“The PM 3305 


digital storage scope - an engineers dream machine” 


“In the fast paced digital world, most Howabout4 channels, dual slope trigger- 
digital scopes lack the speed to capture ing, 4K pre-trigger ability, and a selective 
glitches shorter than the sampling time. memory expansion of up to 40 times? 
Not any more: From the Philips’ fastlane | They’reall there including anadded bonus, 
comes the PM 3305. This extraordinary the PM 3305 doubles as one of the finest 
digital storage scope can catch a glitch only conventional 35 MHz scopes available today. 
10 ns wide even atasweep speed of 5s/div. Why not contact your local Philips organi- 
But trapping is only one of the features zation and find out how you can get your 
found in the PM 3305. hands on the engineers dream machine. 


puitips| Test & Measuring 
Instruments 


Philips S&I, T&M Dept., TQ III-4-62, 
5600 MD Eindhoven, The Netherlands. 
Inthe USA call: 800-631-7172 except Hawaii, 
Alaska and New Jersey. In New Jersey call 
collect(201) 529-3800 orwrite to85 McKee 
Drive, Mahwah, NJ 07430. 

Germany (0561) 50 1484 

Great Britain 0223-35 88 66 

France 01-830 11 11.” 
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or video cassette recorder—which 
can be connected with normal ac 
plug-in modules. Also, says Miller, 
the system is not affected by other rf 
sources, and its pulsed codes make it 
virtually jam-proof. 

Lease only. A homeowner can 
lease the Protector for 36 months at 
a cost of about $25 per month, in- 
cluding the subscription service to 
the Dallas center. A small business 
would pay $30 per month and also 
get the use of a link and built-in 
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Phone-line link. Modules for intru- 
sion and fire detection, and for oth- 
er appliances, are radio-linked to a 
central panel, which also functions 
as a telephone. 


SMOKE 
DETECTOR 


modem for encrypted data. 

TeleSecurity intends to 
market its products interna- 
tionally, because the social 
forces that militate for great- 
er security are not confined 
to the U.S. Whether they 
will continue to be tied into 
the Dallas computer after 
that is still to be decided. 

Others share the Dallas 
company’s view. According 
to Joe Olmstead of Colorado 
Electro-Optics in Boulder, 
Colo., “International sales 
represent about 15% of U.S. 
manufacturers’ production. 
The European market is see- 
ing growth similar to that of the U.S. 
three years ago. The world-wide se- 
curity market is also becoming more 
competitive. 

“We’re seeing more imports 
now—mostly from Japan—because 
the dollar is strong, and because Jap- 
anese technology has security appli- 
cations.” As examples, he cites fiber 
optics and seismic-shock detectors, 
which can be used, respectively, to 
safeguard data transmissions, and for 
intrusion detection._David M. Weber 


sporting new ideas and architecture, 


the 8-bit bus Is starting to catch on 





London—Even though it may be out 
of the limelight, the 8-bit market is 
continuing to show it can spawn new 
ideas and architectures. One example 
is the Standard Bus on Eurocard 
(STE), now just a rubber stamp away 
from final approval as a standard by 
the Institute of Electrical and Elec- 
tronics Engineers P.1000 committee. 

Its official adoption is some six 
months away. But that’s not worry- 
ing a nucleus of half a dozen adven- 
turous manufacturers, who are al- 
ready introducing backplanes, pro- 
cessor and memory boards, and all 
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the other building blocks needed to 
assemble off-the-shelf systems (see 
“STE bus suppliers jump the gun,” 


p. 36) 


The Eurocard mechanical format, | 


on which the STE bus is based, is 
widely used throughout Europe and 
has increasingly been adopted in new 
IEEE bus standards. The VMEbus, 
Multibus II, and Futurebus all fea- 
ture the rugged two-part connector 
and rigidly defined mechanical speci- 
fications that make the Eurocard sys- 
tem so popular. But a corresponding 
electrical specification for an 8-bit 





processor standard has been long in 
coming. 

As a result, “‘there are at least SO 
single-Eurocard buses on the mar- 
ket,” says Bob Squirrel, manager, 
Systems Division, Dage Systems 
Ltd., Aylesbury, Bucks., UK. “Many 
are proprietary, and the majority are 
simply dedicated to a single proces- 
sor family. STE brings not only stan- 
dardization but also a leap in perfor- 
mance.” For example, the bus is de- 
signed from the outset to support a 
large 1-Mb address space as well as 
to support multiprocessing. Also, it 
is processor independent and asyn- 
chronous in operation, which means 
that the bus can take advantage of 
new and faster processors as well as 
input/output devices as these come 
along. 

Since the STE standard is proces- 
sor independent, different manufac- 
turers’ processor boards will work to- 
gether. At least that is the idea, but 
as a latecomer to the marketplace 
with only small independent manu- 
facturers to back it, STE may lack 
the muscle to seriously challenge es- 
tablished 8-bit bus standards such as 
STD, which was designed by ProLog 
Corp., Monterey, Calif., and intro- 
duced with help from Mostek Corp. 
of Carrollton, Texas, in 1978. 

The STD bus is now supported by 
over 150 board manufacturers. Thus, 
even if the STE standard does be- 
come a major force in Europe, it 
might take longer to establish itself 
in the USS. 7 

In fact, the STE bus has done well 
just in gaining IEEE recognition, a 
feat it achieved by riding on the coat- 
tails of the bigger, and vastly more 
ambitious, TEEE Futurebus stan- 
dardization effort for a 32-bit asyn- 
chronous bus. The basic idea, a Eur- 
ocard version of the STD bus, was 
first proposed by Tim Ellsmore, then 
with the small London outfit, GMT 
Electronic Systems Ltd. and now 
with Seaport Computer Systems, 
Inc., San Diego, Calif., where he is 
vice president in charge of STE de- 
velopment. 

Paul L. Borrill, a researcher at the 
Mullard Space Science Laboratory, 
Dorking, Surrey, UK, and chairman 
of the IEEE P896 Futurebus work- 
ing group, picked up the idea, and 
for a while it was considered as a 
low-cost version of Futurebus—both 
Operate asynchronously. But this 
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STE bus suppliers jump the gun 


A few board manufacturers that feel the odds are with them are introducing a 
range of products in anticipation of the IEEE’s 8-bit bus standard ratification. _ 
Before year-end, systems houses could begin to assemble systems using 
three different types of architecture. Most of the action is in Great Britain, 
although Seaport Computers Inc. in San Diego expects to be one of the first © 
companies to get into the U.S. market with board subsystems, along with J.F. 
Micro Corp., Pasco, Wash. 

Arcom Control Systems Ltd. of Cambridge, UK, has a Z80- based computer 
system, complete with 3-in. floppy disk drives, 64- or 128-K random-access 
memory board, parallel input/output facilities, and an 8-bit analog input board. 
GMT Electronic Systems Ltd., in London, is kicking off with 10 STE cards, 
including a complementary-MOS NSC800 microprocessor, 68008 or 6809 
processors, memory modules, a programmable parallel VO poate and multi- 
function utility card with RS-232-C interface. 2 

The Del-Tech Ltd. consultancy in Stockport, Cheshire, is. also coming out 
with a Z80 processor card, dynamic and static RAM boards, floppy disk, and 
IEEE-488 controllers. Meanwhile, Dage Systems Ltd. in Aylesbury, Bucks., UK, 
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is in production with a range of four-layer backplanes.. 


proved impractical as it would add 
too much to the cost, so a new bus 
standardization initiative got under 
way. 

Foremost among these was devel- 
oping a standard incorporating pro- 
cessor independence, one whose pre- 
scribed signal-bus tolerances would 
cover most processor clock speeds 
and signals. The result was STE, 
which uses an asynchronous bus that 
allows any input/output board to 


—K.S. 


work with any processor board, even 
if they use a different clock rate. 
STE is designed for both stand- 
alone and multiprocessor operation, 
and can support up to three bus mas- 
ters. There are eight prioritized inter- 
rupt levels and a system-error signal. 
The STE system has 20 address 
lines—compared with the 16 found 
in many other systems—and can be 
used to address up to 1 megabyte of 
memory. —Kevin Smith 


With radar-like ranging technique, 
robots can see in three dimensions 


Karlsruhe, West Germany—Though 
it is still a long way from emulating 
the human vision process, a German- 
developed visual sensing system that 
sees objects in three dimensions takes 
sensor technology another step to- 
ward its ultimate goal: a substitute 
for the human senses. Duplicating 
such facilities as vision, hearing, and 
touch would make for robots with 
more human-like abilities, conceiv- 
ably leading to a totally automated, 
workerless factory. 

The system is a joint development 
of the Fraunhofer Institut fiir Physi- 
kalische Messtechnik (IPM) in Frei- 
burg and the Energy and Automa- 


tion Division of Siemens AG in 
Karlsruhe. It uses radar-like ranging 
techniques to produce a 3-d image of 
an object not only in the X-Y plane 
but also with height information— 
that is, on the object’s different levels 
above the ground plane. 

The system feeds digital picture 
data—information on the object’s po- 
sition in terms of its X, Y, and Z 
axes, and its tilt and turn angles—to 
a computer or robot. The robot uses 
the data to identify the object and 
position its arm to grab the part 
whose image data matches that 
stored in a program. 

The 3-d optical ranging system is 
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the brainchild of IPM, which did 
most of the development work. Sie- 
mens helped in making a prototype, 
with financial support from Bonn’s 
Ministry for Research and Technol- 
ogy. Siemens will use the system in 
the automation equipment it manu- 
factures. Systems for tests in indus- 
trial environments and under operat- 
ing conditions will appear next year. 

Peter Wurll, head of the sensor 
development group here, points to 
two potential uses for the system: 
alongside parts conveyors and in 
pick-and-place robots. In a stationary 
position next to a belt transporting 
automotive parts, for example, the 
system will recognize the parts by 
their shapes. The parts need not be 
neatly arranged on the belt—they 
can even partly cover each other. 
Enough information for positive 
identification can be extracted from 
the uncovered areas for material flow 
control or sorting operations. 

In a _ pick-and-place application, 
such a system can help a robot select 
randomly arranged parts of different 
shapes. The robot will pick them up 
and place them in neat order else- 
where according to their shapes. 

It takes the system about 1 s to 
identify a 3-d object. “By optimizing 
certain subsystems, we think we can 
cut that time in half,’ Wurll says. 

An alternative method to optical 
ranging, Wurll notes, is stereopho- 
tography using several cameras. Such 
methods, however, have not yet been 
used in a practical system. “Besides, 
in contrast to the principles we use, 
stereophotography should prove an 


uneconomical solution to implement CCITT V.22 bis, full-duplex Switched-Capacitor Filter I.C. with MUXes. 
3-d object identification.” Bell 201/CCITT V.26 combo filter I.C. (available Oct. ‘84). 

Diode controls. Central to the Bell 208/CCITT V.27 combo filter I.C. (available Oct. ‘84). 
IPM/Siemens system is a gallium ar- Bell 209/CCITT V.29 combo filter I.C. (available Dec.’84). 
senide laser diode controlled by a R5630 Bell 103, full-duplex filter I.C. with MUXes. 
high-frequency-signal generator. The R5631 CCITT V21, full-duplex filter I.C. with MUXes. 
diode emits a harmonically modulat- R5632 Bell 212A/CCITT V.22 full-duplex combo filter I.C. 
ed beam of infrared light, with a R5633 Selectable filter array I.C. for103, V.21, DIMF and Videotex applications. 
lens-and-mirror arrangement that fo- R5626 Mask programmable to your specification. 


ae oe a ESoneiae Contact: EG&G Reticon 345 Potrero Avenue, Sunnyvale, CA 94086-4197 (408) 
identified. The signal generator oper- 738-4266 TWX 910 339-9343; or, Chicago (312) 640-7713; Boston (617) 745-7400; 
ates at about 433 MHz, a value the Japan 03-343-4411; England (0734) 788666; Germany (089) 92692-666. 
designers found convenient because it | 


conforms to the operating parame- 
ters of other system components. 
Then, too, a high frequency ensures 
high resolution. 
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The diffuse light reflected from the .q } ; : 
object is focused, also through a mir- E (5 B53 \ Lm C C \ 
ror-and-lens arrangement, onto a de- WHERE VISION AND TECHNOLOGY MEET 
tector. The latter converts the light 
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into a high-frequency elec- 
trical signal that varies ac- 
cording to fluctuations in 
intensity. 

The phase difference be- 
tween the incoming and 
the modulated signals is a 
measure of the laser light’s 
propagation time. Conse- 
quently, it is also a mea- 
sure of the height—the 
various levels—of the re- 
flecting surfaces relative to 
a reference plane. 

The laser beam is de- 
flected across the object in 
two directions so that the 
picture-processing system 
produces an array of image 
points. The point array’s 
different intensities indi- 
cate the object’s different heights or 
levels. Height information plus data 
on the object’s position in terms of 
the X, Y, and Z axes as well as the 
tilt and angular position are fed 
through an RS-232-C interface to the 
computer or robot. 

If the array points are converted 
to analog information and fed to a 
color monitor, the object level near- 
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est to the system shows up as a 
white area and the level furthest 
away from it as a dark area. Interme- 
diate levels appear in different colors. 
With the system located 2 m above 
the object plane and with the object 
measuring roughly 50 by 50 by 50 
cm, an axial and lateral resolution of 
about 2 mm is achieved. The number 
of pixels over the object area is 256 
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Light look. By illuminating ob- 
jects with a laser beam and then 
directing the reflection to a de- 
tector by means of a rotating mir- 
ror, Siemens generates 3-d im- 
ages for factory robots. 


_ by 256; each pixel has an 
8-bit resolution. 

The optical ranging sys- 
tem is thus an application 
of modulated-beam optics 
combined with the meth- 
ods of high-frequency tech- 
nology. In the longitudinal 
direction, the light beam 
has the characteristics of 
high-frequency radio waves 
but, unlike radio waves, it 
is highly concentrated in 
the transverse direction. 

Optical radiation produces a dif- 
fuse reflection that can be evaluated 
as an echo off all surfaces of a solid 
body. Differences in distance are de- 
termined by continuous harmonic-pe- 
riodic intensity modulation of the 
beam and subsequent phase compart- 
son with a reference signal. This en- 
ables the radar ranging method to be 
used on a small scale. —John Gosch 


Expanding firms are flocking to North Carolina, 
but start-ups elude state’s efforts to draw them 


Research Triangle Park, N.C.—In 
1979, General Electric Co. was eval- 
uating potential sites for a new $55 
million microelectronics research and 
manufacturing facility. The firm 
thought this 5,800-acre tract carved 
out of a lush pine tree forest looked 
exceedingly attractive. But there was 
one hitch: the area had no national- 
level semiconductor activity from 
which GE could recruit talent. 

Not about to let a such major 
league high-tech player get away, the 
state’s aggressive governor, James 
Hunt, asked GE what it would need 
to chose Research Triangle Park for 
its facility. GE’s answer gave birth 
this past June to the $43 million, 
state-funded Microelectronics Center 
of North Carolina. Having set up its 
own microelectronics research center 


38 


here two years earlier, GE became 
MCNC’s first corporate affiliate. 

It’s that kind of political commit- 
ment and quick response to industry 
that sets North Carolina’s high-tech 
recruitment strategy apart from 
those of many other states. ‘You 
couldn’t get a multimillion dollar re- 
search center set up that fast here,” 
remarks Maury Hagerman, chief of 
Florida’s Bureau of Economic Anal- 
ysis. 

Favorable politics. “Business 
doesn’t get any political interference 
from us,” notes Alvah Ward, direc- 
tor of North Carolina’s Division of 
Industrial Development, in explain- 
ing the state’s corporate recruitment 
success. ““We do what the company 
wants, not what the local mayor or 
chamber of commerce recommends.” 





North Carolina’s success at at- 
tracting corporate investment led to 
its current fifth-place ranking among 
U.S. cities in the minds of 421 USS. 
electronics companies planning fu- 
ture expansions for new manufactur- 
ing or commercial facilities, accord- 
ing to a survey by the Electronics 
Location File of London. Only Cali- 
fornia, New York, Texas, and IIli- 
nois are more popular. 

Nor is the new business coming to 
the state just from other areas of the 
country. Last year, international in- 
vestment exceeded $345 million, up 
170% from 1982. Of the 59 foreign 
firms planning to open shop in the 
U.S., 19 of them went to North Car- 
olina, according to Industrial Devel- 
opment magazine. 

Many companies cite North Caro- 
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The St. Louis campus of McDonnell Douglas Automation Company as modeled by McAuto’s Building Design System. 


McAuto is building dreams 
in Missouri. 


8 fF FEE © Ff of Uo ma > Every day, dreams become reality at McAuto, the worldwide computer services 
B : © division of McDonnell Douglas Corporation. Here, a special combination of 
S a innovative ideas and technological advances is helping to shape our 
6 future. Buildings, machinery, and even jogging shoes are designed, tested 
and analyzed not on drawing boards, but on computer systems 
@ ® designed by McAuto. And it all takes place here in Missouri. 


& Bob Fischer, president of McAuto says, “People are our most vital 
resource. We've had great success in attracting and keeping the 
Gs high quality work force our business demands. Our average 
D employee has been with McAuto for eight years, a figure far 
above the industry average. Many come from colleges and 
so g universities located throughout the state. Others relocate here 
Learn how Missouri’s new Customized e and find they like McAuto's atmosphere and they like living 
Training Programs can cover up to in St. Louis? 
100% of all workers’ expenses paid while in @ sf you need a quality work force to turn your high tech 


training. For details, call Governor Kit Bond, ™ dreams into reality, you belong in Missouri. 
Sales Manager, Missouri Worldwide, The Profit Center. 


314/751-2939. Or write Box 118B, Jefferson 2 


City, Missouri 65102. vA 
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right into our PROMs. 

So there’s nothing next to them. 
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And no slow, power-hungry regis- 
ters taking up valuable board space. 
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4K, 8K and 16K registered PROMs. 

With clock-to-output times as low 
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At 185mA, they consume about 40 
percent less power. 

And they’re very easy to work with. 
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College Blvd., Mail Stop 8-34, Santa 
Clara, CA 95054. 
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lina’s tailor-made training programs 
as the main reason for deciding to 
build a plant in this vicinity. One 
such is Sumitomo Electric Industries 
Ltd., Osaka, Japan, which plans to 
build a $50 million fiber-optics facili- 
ty here. 

Tampa, Fla., Austin, Texas, and 
Greenville, S.C., were in the running, 
reports Nobuo Makino, Sumitomo’s 
treasurer. All offered to underwrite 
training for the 150 plant operators 
Sumitomo will need, but only Dur- 
ham Technical Institute said it 
would send a professor to Japan to 
study the culture and language be- 
fore setting up the course. “That 
really impressed us,’” Makino says. 

More praise. The state’s pool of 
Scientists and engineers also gets 
high marks. According. to the Na- 
tional Science Foundation, North 
Carolina has the country’s second 
highest concentration of Ph.D.s per 
capita, with a total of 7,600. ‘“‘Not 
only can you attract them but you 
can keep them as well,’ remarks 
Emory Lane, manager of business 
development and planning for GE’s 
Semiconductor Business Division. 
Because the state has only three oth- 
er semiconductor firms besides GE— 
Semicon Inc., Mitsubishi, and West 
Germany’s Dynamit Nobel AG—en- 
gineers aren’t tempted to bounce 
from one company to another. 

Still, as more high-tech operations 
flock to this area, it’s bound to get 
tougher to recruit from within the 


state. In 1982, graduate and under- 
graduate degrees in electrical and 
electronic engineering conferred by 
state institutions totaled 268, placing 
North Carolina in the 19th spot na- 
tionwide. 

The state has already lost one im- 
portant high-tech investment because 
of an educational weakness. When 
B.R. Inman was considering a site 
for Microelectronics and Computer 
Technology Corp. in 1983, he told 
North Carolina officials that all the 
ingredients were in place except for a 
top-notch computer science depart- 
ment at one of the three universities 
surrounding Research Triangle Park. 

“We responded by giving the Uni- 
versity of North Carolina at Chapel 
Hill $10 million for a new computer 
science classroom and_ laboratory 
building,’ recalls Ward. Inman de- 
cided on Austin for MCC, anyway 
[Electronics, May 31, 1983, p. 56], 
but “when we don’t land them, at 
least we learn from them.” 

The state’s “very, very pro-busi- 
ness climate” is also attractive to 
high-tech firms, Ward says. For ex- 
ample, the state’s corporate income 
tax is 6%, compared with 9.6% in 
California and 8.3% in Massachu- 
setts. Also enticing is its extremely 
low rate of unionization, about 
5.9%, and a manufacturing wage 
which is about $1 lower than the 
national average. 

Overall, the greatest high-tech pay- 
off to the state has come from creat- 











ing MCNC. In 1978, two years be- 
fore Gov. Hunt disclosed plans for 
MCNG, electronics investment in the 
state totaled $41 million. Twenty-one 
tenants were located here with 9,629 
employees and a payroll of about $60 
million. In 1983, electronics invest- 
ment had grown by more than seven 
fold to $316 million, just slightly less 
than new investment in the state’s 
largest industry, textiles. Now Re- 
search Triangle Park has more than. 
45 occupants and a payroll of $600 
million. The number of employees 
stands at 25,000 and is expected to 
double by 1995. | 

Though the state has succeeded in 
attracting established high-tech 
firms, its record is woefully short on 
high-tech spin-offs and _ start-ups. 
Last year, it won 18 federal grants to 
support small business innovation, 
placing 19th in the nation. By con- 


trast, Virginia, which considers 
North Carolina its principal rival for 
new manufacturing investment, 


ranked fifth with 55 awards. More- 
over, the Research Triangle Park 
phenomenon has spawned only a 
handful of indigenous electronic and 
biotechnology firms, and none of 
these has gained national 
recognition. 

Role model. Robert Nichols, who 
formed Network Products Inc., a 
supplier of multiplexers, modems, 
and small data PBXs, here 24% years 
ago, 1s not optimistic about the pros- 
pects for North Carolina start-ups. 
The main problem is the .ab- 
sence of a highly successful, 
local role model, he con- 
tends. ‘““When you see a col- 
league who has gone out on 
his own and is now driving 
a Ferrari, it really gets your 
juices flowing.” There is no 
state-grown firm on_ par 
with a Digital Equipment 
Corp. or a Hewlett-Packard 
Co. “You need that degree 
of success to start the snow- 
ball rolling,” he says. 

In addition, the state’s 
universities are organized 
and funded to emphasize ap- 
plied engineering rather 


Nonconformists. North Carolina 
does not buy high-tech companies 
through low rents, tax breaks, and 
other incentives, says Alvah Ward, 
director of industrial development. 
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You need high performance, innovative 
design data displays. Contact Audiotronics. 
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integrated (neck-mounted), chassis, kit or 
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Using our basic displays, our engineers 
become your engineers. They custom design 
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we'll deliver on time, when you want them. 


Audiotronics has been solving problems for 
almost 30 years, designing thousands of 
custom data displays for important customers 
like you, both large and small. Call us today. 
Turn our engineers loose with your display 
system problems. 


North Hollywood 
California 91605 
(818) 781-6700 
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than basic research, out of which 
major technological advances often 
spring. 

A shortage of people with straight 
business backgrounds is another ob- 
stacle for potential entrepreneurs, ob- 
serves J. David Hill, president of 
CTI Data Corp., a Raleigh start-up 
that makes IBM 3270-compatible 
terminals. With research as the dom- 
inant activity in the state, there is a 
dearth of marketing, sales, and finan- 
cial specialists. Services that typically 
Support new ventures—such as ac- 
counting, legal, and advertising oper- 
ations—are also lacking. ““You need 
all these ingredients to put a team 
together,” he says, adding that most 
of his management staff was recruit- 
ed from outside the state. 

Culture shock. Furthermore, the 
state’s pervasive conservativeness 
also works against entrepreneurship. 
“North Carolinians are not prone to 
risk-taking or putting their career on 
the line,” he asserts. That is why the 
attrition rate in high-tech companies 
is around 5% versus 20% to 25% in 
Silicon Valley. 

Preference for the status quo also 
extends to state banks, reports 
George Middlemas, vice president of 
Citicorp Venture Capital. Banks are 
still oriented toward the state’s tradi- 
tional industries—textiles, wood pro- 
cessing, and tobacco—and are not 
aware of the needs of high-tech com- 
panies. They could do more in terms 
of taking equity positions, financing 
the leasing of equipment, and provid- 
ing more generous lines of credit. To 
get venture capital, young, high- 
growth companies are forced to go 
outside the state, he notes. 

There is some evidence that the 
entrepreneurial climate is improving. 


Northeastern banks are starting to 
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Wanted: father figure. A suc- 
cessful, North Carolina-based 
role model is needed to inspire 
a wave of local start-ups, 
claims Robert Nichols, presi- 
dent of Network Products Inc. 


take an interest in North 
Carolina, which should 
put pressure on _ local 
banks to compete. The 
state’s few start-ups have 
formed the Council for 
Entrepreneurial Develop- 
ment to stimulate the 
flow of seed money and 
also advise would-be entrepreneurs. 

The state, too, has started to move 
by establishing the North Carolina 
Innovation Research Fund to pro- 
vide grants up to $50,000 to new 
product developers. The new Tech- 


nological Development Authority 
follows the trend among states to 
fund and promote incubator 


groups—partnerships of educators, 
marketing and financial consultants 
who lend their expertise to small 
businesses involved in emerging 
technologies. 

Still, the home-grown trend proba- 
bly won’t accelerate soon, cautions 
Middlemas. The experience of Sili- 
con Valley and Boston’s Route 128 
suggests that this area needs at least 
another 5 to 10 years to assemble the 
critical mass that will really get 
things perking. —Karen Berney 


FOREIGN TRADE 


Japan rekindles 
software dispute 


Tokyo—Japan’s controversial soft- 
ware protection bill, which seemed 
dead for this year when it failed to 
reach the Diet earlier this summer, is 
apparently alive again. U.S. trade ne- 
gotiators, in Tokyo for recent talks 
with their counterparts in the Japa- 
nese government, again raised the is- 
sue after learning that the original 
sponsor of the software bill, the Min- 
istry of International Trade and In- 
dustry, was including a clause on 
software in a forthcoming network 
information promotion law that 









could be presented to the next Diet 
session in December. 

“We again expressed our opposi- 
tion to the Japanese concept, which 
defines software under industrial law, 
not copyright law as in the U.S. and 
most other nations,’ says Clyde 
Prestowitz, counselor to the U.S. 
Secretary of Commerce. The issue is 
on the agenda for the Sept. 13-14 
Washington meeting of the U.S.-Ja- 
pan high-technology subcommittee, 
an intergovernmental group formed 
two years ago to deal with high-tech 
trade issues. | 

The key U.S. objection to the orig- 
inal MITI software proposal [Elec- 
tronics, May 3, 1984, p. 32] con- 
cerned provisions for the compulsory 
revelation of a company’s software 
program code at time of entry into 
the Japanese market, as well as al- 
lowing a third party to copy and sub- 
license (remarket) software without 
the originator’s permission. 

“There is nothing left to discuss 
on these points,” says Prestowitz. 
“It’s a fundamental difference in ap- 
proach. We’re unalterably opposed, 
and we have reminded the Japanese 
of that.” 

More issues. Two other electron- 
ics-related issues included in the re- 
cent Tokyo talks were the inclusion 
of U.S. representatives in Japanese 
standards-setting groups, and the ap- 
proval of U.S. laboratories as prod- 
uct-certification sites for telecom- 
munications products seeking entry 
into the Japanese market. 

A new telecommunications law is 
being written for submission to the 
December Diet session, and it is like- 
ly to pass and take effect next April 
1. U.S. officials say that their dia- 
logue with the Japanese is continu- 
ing, but they could report no con- 
crete progress on either issue. 

Applied Research Laboratories 
Inc. of Miami, Fla., has been certi- 
fied by MITI for factory production 
inspection [Electronics, June — 28, 
1984, p. 74]; more recently, Under- 
writers Laboratories Inc., North- 
brook, Ill., was given approval to test 
electric appliances and certain other 
consumer goods to be sold in Japan. 

Such approval does not include so- 
phisticated electronics products. The 
U.S. wants the legislative ordinances 
altered to allow foreign-based testing 
and certification procedures of this 
equipment. —Michael Berger 
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ElectronicsWeek Index 


THIS WEEK 430.3 
LAST WEEK = 130.1 
YEAR AGO = 107.0 


1982 = 100.0 


An increase in production of electronics products, 
though partly offset by declines in auto production and 


defense spending, gave a slight boost to the Electron- 
icsWeek \|ndex in the latest week. The production gain 


was not evenly distributed, however. Output of compo- 
nents, a leading electronics indicator, fell 0.5% _ in 
June. At the same time, the overall index of leading 
economic indicators fell for the second straight month. 
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Electronic Circuits 

Notebook. 344 pp.), illus. 

Some 268 proved-in-action circuits are gathered here 
for the first time in a single, easy-access resource that 
meets the highest standards of performance, cost 
reduction, and reliability. From amplifiers to voltage 
regulators...from data conversion to phase lock loops 
...you'll find the most needed, most reliable solutions to 
a vast range of circuitry challenges. 


Circuits for 

Electronics Engineers. 396 pp. illus. 

More than 340 circuits from all over the world are 
arranged here by 51 of the most important functions 
designers use to implement their systems, including 
amplifers, detectors, memory circuits, integrators, and 
much more. Complete with component values, circuit 
diagrams, waveshapes where applicable, and clear 
explanations of operations and applications. 


Design Techniques for 

Electronics Engineers. 370 pp.) illus. 

The best of Electronics’ popular “Engineer's Notebook,” 
this is an indispensable storehouse of solutions to 
numerous frequently encountered design problems. 
You'll find a host of proven techniques to help you make 
measurements, interpret data, make calculations, 
choose materials, control environment, lay out and 
purchase components, and more! 





et eee 


Electronics Week Books Ls 
P.O. Box 541 af d 
Hightstown, N.J. 08520 ze ig 
(Tel.) 609/426-5070 a a fi 
No. of Copies Title Price 
Electronic Circuits Notebook $17.95 
Circuits for Electronics Engineers $17.95 
Design Techniques for Electronics Engineers $17.95 
Microprocessors and Microcomputers: 
One-chip Controllers to High-end Systems $18.95 
Microelectronics Interconnection and Packaging $15.95 
Practical Applications of Data 
Communications: A User’s Guide $17.95 
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| If after my 10-day free-trial examination | am not fully satisfied 
| | understand that my payment will be refunded. Payment must 
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] Bill firm L] Bill me 
Charge to my credit card: 
[_] American Express L] Diners Club 
L] Visa (_] Master Card* 
Acct. No. Date Exp. 


“On Master Card only, first numbers above name 


Name Title 


Company 
Street 
City State Zip 
Signature 


Discounts of 10% on orders of more than 10 books. 
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" MURATA’S IRA SENSOR? 
|} SECURELY DETECTS | 
HUMAN BODY =~ 
















MURATA’s IRA sensor is incomparably reliable, 
securely detecting human bodies in any environment. 


Murata’s pyroelectric IRA sensor correctly and securely de- 
tects intruders in any environment, even in direct sun light 
and in the presence of deflected light. 


Pyroelectric IRA sensors need no cooling. Also, a 2 
variety of window materials are available. 

Unlike quantum type sensors, MURATA'’s byroelestney 
(thermal) infrared sensors need no cooling. They correctly 


function in normal tempera- 

tures and canbe applied toa we 
variety of uses, featuring low 
price and durable life. Also, 
they are available in kits,each 
combined with a multisurface 


Hermetic type 





|RA-FOO1P 


mirror and a hybrid IC that 
amplifies the sensed signals. 


Multisurface 
mirror 





| §) IRA-E001S 






os Hybrid IC 
IRA-E002Sx4 y 


Typical pyroelectric IRA sensors (at 25°C) 
T Sensitivity Wave length 
ypes (500°K,1Hz,1HZ)} response range 
115V/W 61=47° 92=54° 


55V/W | 1-200m 





Window 


Visual angle materials 


Longpass silicon 


Polyethylene 
Silicon 


* Specific detectivity at 500°K, 1Hz, is rated to be —1x10°cmHz1/2W~! for all types shown above. 
* Rise time is rated at 25msec. for all types shown above. 
* Effective temperature range: —20° to +70°C. for IRA-FOO1P and IRA-FO02SX4, and —20° to +80°C. for IRA-E001S. 





“IRA-F001P 
IRA-E001S 











45V/W | 1-20m 











PYROELECTRIC 
INFRARED SENSOR 















\RA sensor techniques 





Using pyroelectric ceramic elements, low-price and superb sensitivity have been realized. : 
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F MURATA ERIE NORTH AMERICA, INC...-------:0:0-0::0:ee ese eee erect eens Phone:404-953-1799 Telex:542329 
3002 Kingston Court, S.E., Marietta, GA 30067, U.S.A. 
MURATA ERIE NORTH AMERICA, INC. CHICAGO OFFICE..-.---:----------- Phone:312-297-5560 Telex:281009 
MURATA ERIE ELEKTRONIK GMBH (WestGermany) ....------:.-----..:5---- Phone:091 1-66870 Telex:623763 
Kreuzsteinstr, 1A D-8500 Nurnberg 52, West Germany 
MURATA ERIE ELECTRONIQUE S.A. (France)-------------:.:5-:0::25ssseere ees Phone:024-6767 Telex:699954 
MURATA ERIE ELETTRONICA S.R.L. (Italy) -------------- 2-20.00 s eee e eres Phone:688-4833 Telex:330385 





MURATA ERIE ELECTRONICS (UK) LTD. (England)..----------------.-.5 Phone:2514-28585 Telex:858971 
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MURATA MFG.CO,LTD. 


HEADQUARTERS 26-10, Tenjin2-chome, Nagaokakyo, Kyoto 617---Phone:075-921-9111 Teiex:64270 MURATA J 


MURATA ELECTRONICS SINGAPORE (PTE.) LTD. (Singapore) ---.-.------ Phone:2554233 Telex:21127 

| TAIWAN MURATA ELECTRONICS CO., LTD. (Taiwan) ..-.-.----.-------------Phone:042-91-4151 Telex:11348 
(Taipei Office)---------...-.--- Phone:02-562-4218 

MURATA COMPANY, LTD. (Hong Kong):-:-:--)---::::-:02 5 see see ee etree eens Phone:0-262099 Telex:56208 

MURATA MFG. CO., LTD. Seoul Branch (Korea)-----------:--:-:::52s er eeee eens Phone:720-7605/720-7321 Telex:25858 
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MVME315KIT with VERSAdos! 


Auxiliary 
Serial |/O 


Terminal 


Parallel I/O 


SASI Floppy 
Interface Disk 





The MVME315kIT is the best way to get started with VME. It provides all the basic functions at a 
very attractive price. Along with the three boards, you get a ready-configured VERSAdos soft- 
ware package that gives you Realtime Operation, a full set of development tools and multi-user 
expansion if you need it. With this kit you can start developing application programs on your VME 
target hardware! 


1. MVME101 MC68000 Monoboard 4. MVME101BUG VMEbug ROM SET 
Microcomputer — Debugging monitor 
— 8 MHz MC68000 — 32 Kbyte EPROM 
—- 2 serial, 2 parallel ports — Permits full soeed execution 
—- 8x28-pin RAM/ROM sockets (256 Kbytes EPROM) — 30 debug commands 
— /7-segment status display — Line assembly/disassembly 
— Triple programmable timer —- Host computer communication support 
— Loader for disk OS 
2. MVME201 Module 
—- 256 Kbytes dynamic RAM 9. M68KVDOS VERSAdos 4.3 on 8” Floppy Disk 
— Byte parity check — Realtime, multi-tasking 
— On board refresh —- Modular, layered design 
— Four independent memory blocks — Hard or floppy disk-oriented 
— Multi-user session management 
3. MVME315 Intelligent Disk Controller — ROMable kernel (RMS68k) 
— Intelligent floppy disk controller/SASI interface — Pre-configured version 
— MC68121 processor - Drivers for VME I/O modules included 
- Controls up to four 8” or 5 1/4” floppy disk drives - Includes assembler, linker, text editor, utilities 


- Provides intelligent interface to SASI/SCSI bus 
~ Peripheral and system DMA SASI is a trademark of Shugart Associates 
- Up to 32 Kbytes of dual-ported buffer memory VERSAdos and VMEbug are trademarks of Motorola Inc. 


MOTOROLA 


Semiconductor Products Sector 





European Distributors: Austria (2 22) 88 56 11/Belgium (02) 2 16 21 00/Denmark (01) 69 05 11/Finland (80) 6 92 25 77/France: Alfatronic (1) 79144 44 - Feutrier (77) 
74 67 33-FIF (1) 7 72 46 46 - SCAIB (1) 6 87 23 13- SCT (61) 22 04 22/Germany: Distron (0 30) 3 42 10 41- EBV (0 89) 61 10 51-Elkose (0 71 41) 48 71-Prosystem (06107) 
750 30/Greece (1) 3 61 43 00/Italy (2) 6 12 00 41/Netherlands (0 41) 39 29 01/Norway (02) 26 99 55/Spain (1) 754 30 01/South Africa: ASD (011) 802 58 20/Sweden 
(08) 93 00 00/Switzerland: Elbatex (56) 27 01 27 - Omni Ray (1) 8 35 21 11/Turkey 64 65 00/United Kingdom: Crellon (0 62 86) 44 34-Hawke (01)9 79 77 99-STC (07 29) 
26777 -Thame (0 84) 421 45 61/Motorola Offices: Asia and Pacific Region: Hong Kong (0) 22 3111 - Tokyo (3) 4 40 33 11 
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From Power-One 


International Series Open-Frame Switchers 
Designed for the World | 


POWER-ONE Quality - Now in Switchers 


Following the successful lead of our International linear 
series, these all-new, high-quality switchers are designed 
specifically for products sold throughout the world...resulting 
in easier international marketing and bigger profits for you. 


Multiple Outputs, With Worldwide Capabilities 


Depending on the model, the new International Series offers 
up to 5 outputs to accommodate today’s most popular 
applications...including small computers, terminals, 
peripherals, word processors, disk drives, Winchesters, and 
printers. At present, eleven models are available, ranging from 
40 to 250 watts. Each has worldwide AC input capabilities 
which are field selectable. 


Meets Domestic & International Safety Standards 


Our new switchers are designed to meet VDE, UL, IEC, CSA, 
as well as most other regulatory agencies worldwide. We use 


SPL53-4000 2.5A/5A PK | 0.6A 
SPL53-4101 1.2A 0.6A 
SPL53-4102 1.2A 0.6A 


0.6A 
1.5A/3A PK 


_ 2.5A/5A PK 





VDE-approved components where required, in addition to the 
appropriate creepage, insulation, and clearance distances. 
The International switchers also meet the emissions limits of 
FCC Docket 20780 Class A, and VDE 0871/6.78 Class A. All of 
which adds up to easier system approval for products 
targeted for major international electronics markets. 


Lightweight, Small Size, and Efficient 


Incorporating the very latest state-of-the-art in switching 
technology, the new International Series switchers offer all 
the benefits of switching power supplies — high efficiency, 
low heat dissipation, light weight, small size and simple con- 
struction. Add these advantages to POWER-ONE’s traditional 
quality and low cost, and there's no better buy i in the 
world...or forthe world! 


SEND FOR OUR NEW 1985 CATALOG 


80W cont. 2.10 x 4.25 x 8.25 $125 
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Maximum Reliability 
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& i4e mini-flop y disk 





When every bit counts, 


You are certain of maximum reliability with Maxell 


‘LL? 
for many important reasons. To attain quality surpassed 
, Py none, Maxell flop- acoso 


pies are produced in 
one of the world’s largest new factories dedicated exclusively to floppy 
disks. These new floppies are exceptionally temperature and humidity 
resistant. Furthermore, these floppies now have a world first: an HR 
(high-temperature resistant) jacket which remains functionally 
unaffected by temperatures up to 60°C. 

Maxell produced the world’s first 3” compact floppy disks that 
offer 51/4” capacity but use space-saving compact drives. Whatever 
the size, 3”, 51/4, 8”, Maxell floppies deliver top performance under 
a wide range of operating conditions. Stringent quality control allows 
error-free certification of every track of every disk. That is why major 
computer and drive makers recommend or specify Maxell. 


Maxell floppies. Because your data is invaluable. iT} = XP 
® 





i 
i 





Hitachi Maxell, Ltd. 3-3-1, Ginza Chuo-ku, Tokyo 104 Japan Phone: (03) 564-0801 Telex: J26391 MAXELL 

Maxell Europe GmbH Emanuel -Leutze-Str. 1, 4000 Diisseldorf-Oberkassel, F.R. Germany Phone: (0211)-59510 Telex: 8587288 
Maxell (U.K.) Ltd. 1, Tyburn Lane, Harrow, Middlesex, HA1, 3AF United Kingdom Phone: 01-423-0688 Telex: 893667 
Hitachi Maxell, Ltd. Kuwait Office c/o M/S Supplying Store, W.L.L., P.O. Box No. 1154, Kuwait, State of Kuwait 


Phone: 444882 Telex: MAX 44122 KT 


Hitachi Maxell, Ltd. Singapore Office c/o Hitachi (Singapore) Pte. Ltd., Ground Floor Block 3, PSA Multi-Storey Complex, Pasir Panjang Road, 
Singapore 0511 Phone: 2730838 Telex: 21216 

Hitachi Maxell, Ltd. Hong Kong Branch 506, World Commerce Centre, Harbour City, Phase 1. Canton Road, Kowloon, Hong Kong 
Phone: 3-689243 Telex: 55724 MXL HK. 
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RFE AND 
MICROWAVE MODULAR 


COMPONENTS, 
UP TO 5.5 GHZ. 














The most extensive range of varactor 
tunable oscillators (VCQ) (more than 
25 types) Is easily adaptable to your 
scientific requirements. 
— Frequency range covered 20 MHz to 
5.5 GHz. 
— Low tuning voltage variation range. 
typical 0-18 volts. 


Other products 

Series amplitiers, limiters, attenuators, 
mixers, etc. within the 1 MHz to 2.2 GHz 
frequency range. 


DIVISION COMPOSANTS 
HYBRIDES ET MICRO-ONDES 
29, avenue Carnot, BP 58 
91302 MASSY Cedex - FRANCE 













THOMSON 
@* COMPONENTS 


MICHERAVES. 











THE COMPONENTS FOR YOUR SUCCESS 





USA BRAZIL BELGIUM CANADA GERMANY UNITED KINGDOM ITALY SPAIN SWEDEN 
RUTHERFORD NJ SAO PAULO BRUXELLES OTTAWA MUNCHEN BASINGSTOKE MILAN MADRID STOCKHOLM 
Tel. (201) 438.23.00 Tel. (11) 542.4722 ~—‘Tel (2) 6486485 ‘Tel (613) 236.36.35 ~—Tel. (89) 78.79.0._ Tel. (256) 29.155 Tel. (2) 69941 Tel (1) 405.1615. Tel. (08) 63.50 60 
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Washington Insight 





NSF’S 1984 ANALYSIS 





AS A CAMPAIGN DOCUMENT 





3 efore Ivan Petrovich Pavlov died in 1936, 
he listed three qualities that Soviet youth 
should cultivate if they expected to become 
recognized leaders in their field: first, there is 
what he called “‘gradualness,”’ followed closely 
by modesty and passion. Those priorities and 
the result they are intended to produce are 
worth recollection by readers of the National 
Science Foundation’s new publication titled 
‘National Patterns of Science and Technology 
Resources—1984.” 

There is more passion than modesty or 
gradualness displayed in much of the NSF 
analysis of U.S. research and development pat- 
terns. The NSF’s uncharacteristic passion for 
putting a distinctly positive cast on some of 
the numbers gives the report a definite politi- 
cal bias in this election year. For example, 
according to the publication, each year a sig- 
nificantly larger share of defense R&D monies 
is going to development programs as big-dollar 
strategic systems move closer to production. 
The obvious result of this is that some new 
and promising research is getting short shrift. 

NSF seeks to soften this judgment by find- 
ing signs that electronics and other leading 
industries are helping to counter this research 
gap, encouraged by the 25% tax credit for 
incremental R&D spending contained in the 
Economic Recovery Tax Act. Yet those pro- 
ducers fighting to extend ERTA beyond its 
1985 expiration derive slight solace from the 
NSF conclusion because it is based on 1981 
data—the first year the act was in force. 

While NSF estimates that the $97 billion 
the country will spend for R&D this year will 
be some 11% more than last year, the applica- 
tions technologies that are being both promot- 
ed and ignored, as well as the kinds of jobs 
they are creating, provide some intriguing 
insights. 


50 


Although Uncle Sam continues to bankroll 
roughly half of the nation’s R&D—some $45.6 
billion in 1984—\the proportion identifiable as 
military outlays is expected to reach a new 
high of 70% of the federal total this year, 
while R&D for environmental improvement, 
natural resources, education, and training will 
receive less funding this year. 


he NSF assessment of science and engi- 
T neering education and job trends provides 
some surprises, particularly in the categories of 
computer scientist and electrical engineer. For 
example, the conclusion that engineering and 
science job markets have increased more rapid- 
ly than others is attributed in the report to 
“recent efforts to increase productivity and im- 
prove the international competitiveness of U.S. 
industries.”” Scoffs one Labor Department ana- 
lyst, “Productivity and competitiveness sound 
nice, but they don’t generate jobs: they elimi- 
nate them.” 

As for U.S. industry’s need for new engi- 
neering and science graduates, NSF says that 
the shortages of graduates reported in mid- 
1981 had “‘moderated substantially” by mid- 
1983—except in the crucial categories of com- 
puter scientist and electrical engineer. Never- 
theless, the report suggests that supply and 
demand are coming closer to balance in these 
areas, too, even though the evidence is slight 
and outdated. 

Thus has NSF surprisingly produced an im- 
modest document which suggests that gradual- 
ness, untainted by the passion of politics, has 
prevailed in its engineering and science re- 
source assessment. The spirit of Ivan Petrovich 
Pavlov would surely be dismayed by the dem- 
onstration of an ostensibly independent nation- 
al science organization that can be made to 
salivate on cue. —Ray Connolly 


ElectronicsWeek/ September 10, 1984 










15 LSF-1 
Counter/ 
Timers ee @ 


...while providing capabilities previously unavailable 
for the Q-Bus. Features like 15 individual 16-bit counters, 
18 different programmable modes per counter, time-of-day 
operations, software cascading to 80 bits and programmable 
interrupts, to name a few. 


Our unique I/O system allows you to quickly configure all 

counter inputs, outputs and gates to your specific 

application—without paying the price of a custom product. 

Three AMD 9513 I.C.’s provide the power you need in 

applications like A/D timing, data acquisition, watchdog CODAR 
timers, process control and medical electronics. TECHNOLOGY 


The Model 140 M-Timer is available for 
immediate delivery. | INC. 








(ag 


1428 Florida Avenue 


Longmont, Colorado 80501 
*LSI-11 is a trademark of Digital Equipment Corporation 303-776-0473 
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READ SOFTWHERE.' 


E BECAUSE YOU CAN'T AFFORD TO BUY 


the right answer? No matter w 
always seem to be a step ahead. 
And they’re successful...the first in line to lead an 


pleatways seem have THE WRONG COMPUTER PROGRAM. 


at the situation, they Thanks to the SOFTWHERE™ The Engineering edition of SOFT- 
software directory, you can easily WHERE contains only engineering- 


: nee ames find the right Engineering com- related programs. It allows fast, 
important project...the first in line fora promotion. 

It’s certainly not magic. Usually it’s a combination of puter program. It lists hundreds thorough comparisons of prices, 
hard work, brains, guts and desire. of programs. No directory compatible systems and hard- 
It probably means they read ElectronicsWeek... has more. ware (micros fo mainframes). 
regularly. ey 
ElectronicsWeek has helped propel many a manager eee To order, please call 


and engineer to the front line...to the ‘leading edge’’ of 
the industry. And just as we’ve been providing many 
of your colleagues with the right information, the 
important intormation—when they need it most-so 
too can we provide it for you. 


Every week an ElectronicsWeek subscriber receives an 
issue crammed with the latest information on new 
products, developments, concerns and trends in the 
worldwide electronics industry. 


When you become a subscriber, we'll supply you with 
the intelligence you need to make the big decision, or 
the every day decision to further your career and reap 
profits for your company. For a taste, just browse 
through the issue you’re holding. 


But, you really don’t have to believe us. Just ask the 
person who’s always a step ahead. 


To become a subscriber, just com lete and mail the 
insert card in this magazine. If subscription card is 
missing, write: Circulation Manager, ElectronicsWeek, 





The most comprehensive, 


sitcoeticcmeenctsiams state tax), 


Contains complete 
program descriptions, B. Please bill my 
current prices, CL] Visa 

warranty information, 1 American Express 
and more. XO Mastercard 


P.O. Box 511, Hightstown, N.J. 08520. Signature of cardholder 
Name 
Company 
ElectronicsWeek e4.) Address 
The Voice of the industry Hi f 


VO a ee IO LID 





Send order 


Division of Moore Business Forms, Inc. 
4660 South Hwy. 100, Minneapolis, MN 55416 
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ENGINEERING nes tnd 
4-800-328-5727 Ext. 6202 
Coy tiwh (outside Minnesota) or 4-800-742-5685 
O oks Ext. 6202 (Minnesota). Phones answered 
24 hours. Please send me copies of 
the Engineering edition of SOFTWHERE at 


: ¢ f $29.95 each, plus $2.95 each for postage 
SANE MME nd handling. (Please add applicable 


A. My check for ______ is enclosed. 


[Moore Data Management Services | 
0 eee ir ae eee eee mee, 


formto: © SOFTWHERE” Moore Data Management Services 
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ICs sound good, 
how to design them.’ 





‘With Texas Instruments, you do. 


The TTL design techniques you are 
thoroughly familiar with are the basis for 
TI’s Standard Cell Integration System. 
Put simply, designing with Tl’s standard 
cells is much like arranging standard TTL 
logic packages on a printed-wiring board. 
And you not only have the standard 
digital functions to design with but also 
RAM, ROM, PLA, ALU, and linear 
functions. 

Using TI’s 3-~m CMOS technology 
requires only minimum effort on your part 
to achieve an affordable semicustom chip. 


Getting started is easy 

You can get your design started by 
bringing us your hand-drawn schematic 
or, better yet, a schematic generated by 
an engineering work station. When you 
use a work station, TI will supply the cell 
library and translation software for 
automatic generation of the TI design- 
description language. TI’s standard-cell 
library is supported on many industry- 
standard work stations, including Daisy, 
Mentor, and Valid, as well as on several 
PC systems. 


We deliver to specs 

Tl’s Standard Cell Integration System, 
with its systematic step-by-step 
procedure, gives your design its best 
assurance of first-pass success. T] 
commits to deliver chips that perform to 
your specifications. 

After your logic design is complete, 
simulation, testability analysis, test 
generation, and test-pattern grading are 
performed either by you or by TI. And 
then double-checked by TI. 

Next, TI will develop a computer- 
aided layout of your design which is 
thoroughly verified for accuracy. Or you 
can do the chip layout, and TI will 
supply the specifications you need. 

A final simulation becomes, upon your 
approval, the conformance specification 


against which prototypes are produced 


27-4778 
© 1984 TI 


and measured. Prototypes are then 
shipped to you for in-system evaluation 
and a “go” decision. 


Your Regional Technology 
Center is nearby to help 

All of the IC design resources and 
expertise of Texas Instruments are 
available to you through your nearest 
Regional Technology Center. 

Each Center is staffed with a team of 
standard-cell specialists who will work 
closely with you to meet your design 
goals and product schedule. 

Your Regional Technology Center can 
provide quick answers to technical 
questions as well as provide training in 


standard-cell design procedures. Here you 


will receive assistance in design 
optimization and test development as 
well as in creating the data-base 
description of your chip design. Here are 
engineering work stations for your use 
and the software tools and the computers 
needed to complete the logic design and 
perform simulation and verification. 


State-of-the-art design tools speed 
TI standard-cell design process, help 
minimize development costs. 





TI’s standard cells 


are cost-effective 

Texas Instruments offers a full spectrum 
of logic alternatives—semicustom, 
including standard cells and gate arrays, 
advanced bipolar logic, and HCMOS 
logic. Thus, we at TI are in a unique 
position to help you weigh all the factors 
concerning each to determine which 
alternative is best for your application. 

In the case of standard-cell ICs, we'll 
analyze how you intend to use them and 
how they will impact your overall system, 
including performance and cost. 

One standard-cell IC can contain the 
equivalent of hundreds of individually 
packaged chips. It can dramatically 
reduce the number of individual parts 
needed to implement a system. It can 
significantly cut weight, size, and power 
consumption while increasing system 
quality, reliability, and capability. 

Then, too, TI standard-cell chips are 
the lowest cost alternative when 
produced in mid to high volumes. 


Call 1-800-232-3200, Ext. 110 
You already know the TTL design rules, 
so you’re well on your way to tailoring 
logic more precisely to your performance 
requirements using TI] standard-cell 
technology. For our brochure, pocket 
selection guide, sample data sheets, and a 
more detailed description of the design 
flow, call the telephone number above or 
circle the Reader Service Card number. 
Or write Texas Instruments Incorporated, 
Dept. SRSOI3EC, P.O. Box 809066, 
Dallas, Texas 75380-9066. 





TEXAS 
INSTRUMENTS 


Creating useful products 
and services for you. 
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FUSION’ is the only connection. 


In an industry fragmented by diversity, FUSION FUSION gives your system the advantage of com- 
makes connections. patibility... and protects your customer’s exist- 


FUSION is the LAN software that links different ins Hard cana ey anaes an eae, oe 
computers. FUSION connects diverse operating becoming an industry standard. 

systems, diverse LAN hardware, and diverse pro- | Add FUSION. It’s the connection you've been 
tocols, to provide high speed communication looking for. 

across completely unrelated systems. 


When you add FUSION, you remove the obstacle 
of incompatibility. FUSION links your computer 
with a wide variety of others regardless of oper- 
ating system, protocol, or network hardware. 





A sample network using a few of the many 
configurations made possible with FUSION. 





@ With FUSION, any user can perform sys- 


and remote execution. Network Research Corporation 


@ FUSION offers a choice of two standard ancy cee ae 401 
protocols —XNS or TCP/IP. Some cus- 


7 72 
tomers have even developed private ne co uank 
protocols. 


FUSION is a licensed trademark of Network Research Corporation. 


@ And you can create your own application 
programs, using FUSION utilities. 


@ FUSION accommodates all major LAN ~_e network 
boards, too. So network interface is no researcn 
problem. iwi corporation 
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INCREASED U.S. - JAPANESE TRADE 
IS THE GOAL OF JETRO’s SATO 








More trade. Mitsuaki Sato now heads Ja- 
pan’s effort in the U.S. to attract foreign trade 
and technology exchanges. 


New York 

itsuaki Sato came to New York 

for the first time in 1965 as a 
William Fulbright scholar at Colum- 
bia University, where he earned a 
master’s degree in economics. Sato, 
51, says he remembers the famous 
1965 blackout and other travails dis- 
tinctively New York. Those memo- 
ries undoubtedly eased the transition 
when he returned to the city this 
July to become chief executive direc- 
tor of the Japan Trade Center. 

The center is operated by the Ja- 
pan External Trade Organization 
with the purpose of promoting trade 
in finance and commercial goods be- 
tween Japan and other countries. 
Among JETRO’s services are market 
research surveys, including an annual 
survey of Japanese manufacturers in 
the U.S. This year’s survey reveals, 
for example, that throughout 1983 
Japanese companies operating in the 
U.S. continued efforts to combine 
Japanese and American management 
techniques to improve productivity. 

Sato, who heads a staff of 30 Japa- 
nese and 25 Americans, cites projec- 
tions for a $20 million to $30 million 
trade imbalance between Japan and 
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the U.S. in 1984. “Too much imbal- 
ance is not good for the exporting 
country or the importing country,” 
he says. The Japanese government’s 
position, however, is that “the bal- 
ance should be accomplished on a 
multilateral basis, not bilaterally.” 
Before joining JETRO, Sato spent 
26 years with Japan’s Ministry of In- 
ternational Trade and Industry, first 
in its Planning and Coordination De- 
partment where he eventually be- 
came director and most recently as 
deputy director general of the Eco- 
nomic Planning Agency’s Price Poli- 
cy Bureau. While there, he helped 
bring about JETRO’s shift from ex- 
port promotion to its current empha- 
sis On import expansion and industri- 
al cooperation, including overseas in- 
vestment and technology exchange. 
“The function of our organization 
has changed 180°,” he emphasizes. 
With a huge balance-of-trade sur- 
plus, Sato explains, Japan now seeks 
exports through projects such as the 


Made In USA Fair, scheduled for 
March 1985 in Nagoya. The exhibi- 
tion, jointly sponsored by JETRO 
and the U.S. Department of Com- 
merce, will feature U.S. manufactur- 
ers, exporters, industrial associations, 
branches, and agents located in Ja- 
pan. JETRO expects to have 300 
booths at the import fair. Such pro- 
jects make Japan the only nation ac- 
tively seeking exports, Sato adds. 
Telecommunications, computer- 
aided design and manufacturing, ana- 
lytical instruments, and medical 
equipment are among the areas cov- 
ered in the technology exchanges, 
Sato says. When asked about Japan’s 
reluctance to exchange technology in 
the past, he replies that he foresees 
“‘a new era, a new frontier for Japa- 
nese companies” in high-technology 
exchange. Moreover, he adds, Japa- 
nese firms are seeking to curtail ris- 
ing high-technology research and de- 
velopment costs through joint ven- 
tures. —George Leopold 


Thorndyke is taking ETA Systems 
down VLSI path to a new supercomputer 








Recycle. Lloyd Thorndyke is putting years of 
work on VLSI design simulation to advantage 
in his supercomputer development. 


St. Paul, Minn. 

Just when Japanese manufacturers 
are emerging as formidable competi- 
tors in the supercomputer business 
with designs based on traditional 
emitter-coupled-logic technology, the 
field’s established U.S. vendors are 
veering away from ECL for their 
next-generation machines. Indeed, 
supercomputer design appears to 
have reached a fork in the road, ob- 
serves Lloyd M. Thorndyke, presi- 
dent and chief executive officer at 
ETA Systems Inc. 

Where previous generations of 
U.S.-built machines all relied on 
ECL, supercomputer wizard Sey- 
mour R. Cray at Cray Research Inc., 
Minneapolis, is working on a next- 
generation multiprocessor machine 
to be built using gallium arsenide 
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technology. ETA Systems is taking 
another route. The Control Data 
Corp. spin-off will rely on liquid-ni- 
trogen-cooled, very large-scale inte- 
grated complementary-MOS gate ar- 
rays in developing the successor to 
the Cyber 205. ETA will use this 
technology as the basis for its eight- 
processor GF-10 machine planned 
for delivery in late 1986. 

As the former Control Data senior 
vice president of technology develop- 
ment and director of the 205 design 
effort, the 57-year-old Thorndyke 
sees the divergence as a healthy de- 
velopment. Increased competition 
from Japan’s Fujitsu, Hitachi, and 
NEC—as well as from Denelcor 
Inc., in Aurora, Colo.—is helping to 
Spawn new design approaches in the 
supercomputer field, he says. ““More 
creativity is required now than in the 
past, maybe because we’ve got more 
competitors.” 

The Minnesota native—who grew 
up in Pipestone, just a few miles 
from the home town of Gene Am- 
dahl, another computer industry lu- 
minary—is quick to point out that 
“the road one goes down is to some 
extent based on your heritage.” By 
that, Thorndyke means that because 
CDC has focused a great deal of 
work on VLSI design simulation in 
recent years, it is logical for ETA to 
take advantage of that expertise in its 
development work. But he notes, too, 
that increased competition in the su- 
percomputer business tends to make 
customers more aggressive in stating 
their needs, thus pushing manufac- 
turers to step out with bolder design 
strategies. . 

As for foreign competitors, Thorn- 
dyke notes that “the Japanese are 
very methodical and tend to plan 
and predict long range. And, certain- 
ly, if you looked at Control Data in 
the 1960s and 1970s and Cray in the 
1970s, one could draw the conclu- 
sion that it’s ECL forever.” 

Both Fujitsu and Hitachi have an- 
nounced machines that implement 
denser ECL circuits (about 1,300 
gates) with switching speeds about 
twice those of any demonstrated by 
U.S. vendors, Thorndyke says. ‘‘So 
from that standpoint, they planned 
ahead. However, somewhere between 
the time they laid their plans out and 
then executed them, the two USS. 
vendors have decided to look at dif- 
ferent circuit technologies.” 
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Thorndyke, who earned a BS in 
physics in 1950 from Hamline Uni- 
versity, in St. Paul, is careful not to 
criticize his competitors’ design ap- 
proaches. But he 1s naturally optimis- 


tic about his own firm’s path. After 
30 years of work at Minneapolis 
computer firms, including 23 years 
at CDC, he has plenty of experience 
to draw upon. —Wesley R. Iversen 


USAF’s Chubb finds private-sector gremlins 
pester Electronic Systems Division, too 


Hascom AFB, Mass. 
t’s unlikely that when Lt. Gen. 
Melvin F. Chubb Jr. launched his 
military career he anticipated com- 
manding an industrial organization 
with a budget of nearly $4 billion 
But 


and some 10,000 employees. 


ie 


Waste warrior. Lt. Gen. Melvin F. Chubb Jr. 
finds that he must wage the same business 
battles as any other executive. 


that’s the position Chubb assumed 
when he took ‘command in August of 
the Air Force’s Electronic Systems 
Division here. 

ESD is a broad-scope operation 
typically encompassing more than 
100 projects at any given moment. 
The Airborne Warnings and Control 
System (AWACS) was developed 
here, and the division is now oversee- 
ing programs to improve the World- 
wide Military Command and Control 
System and develop the Joint Sur- 
veillance Target Attack Radar Sys- 
tem (Joint Stars). 

The 50-year-old Chubb’s last post 
was in the Aeronautical Systems Di- 
vision at Wright-Patterson Air Force 
Base, Dayton, Ohio, where he man- 
aged the acquisition of systems for 
B-52 weapon improvements, B-1 re- 
search and development, the short- 





range attack missile program and the 
B-1B program. 

Chubb is a rated pilot and combat 
veteran of 500 missions and 1,000 
hours of combat time, experience 
which he says “has some bearing [on 
the work in ESD] but is secondary.” 
More important, he says, are mana- 
gerial and business skills, along with 
aggressiveness. “I look for people 
who are very aggressive,” he says. 

The officer corps Chubb com- 
mands at Hanscom has lost large 
numbers of captains and majors— 
read: middle management—to pri- 
vate industry. He estimates that lieu- 
tenants have risen from 10% to 40% 
of the corps in the last decade. 

“They are better trained, but you 
still have to have that experience,”’ 
says Chubb. What can be done at his 
level to keep these officers in the mil- 
itary is to “make sure they are chal- 
lenged with tough jobs. They’ll never 
make as much pay [as they might in 
private industry], but they'll always 
have more responsibility.” 

For himself, Chubb says he never 
considered any career other than the 
military. He was born in Joplin, Mo., 
and graduated from the Wentworth 
Military Academy in Lexington, Mo. 
In 1955, he was commissioned into 
the Air Force after completing avia- 
tion cadet training. 

He received a bachelor’s degree in 
aeronautical engineering from Texas 
A&M University in 1962, and a mas- 
ter’s degree in astro-engineering from 
the University of Southern California 
in 1965. In 1972, he received an ad- 
ditional master’s in administration 
from George Washington University 
and also completed the Industrial 
College of the Armed Forces. 
People talk about $10,000 ham- 
mers bought by the military, says 
Chubb, but he maintains that waste 
is relatively minor compared to the 
cost of on-again, off-again programs. 
“Keeping a program stable is the 
real money saver.”’ —Craig Rose 
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SIEMENS 


Select the technology 


that sets new standards... 


SIPMOS® — Siemens Power MOS 
means more than just power semi- 
conductors in MOS technology. 
When you opt for SIPMOS you get 
the technology that has and 
will set new standards. 


This applies to both SIPMOS 
power and small signal transistors. 
And these examples prove tt, 
whatever your priorities. ; 


@ Superb Price/Performance Ratio: 
Our BUZ 7...transistor family is 
also known as the “ECONOFETs”. 

@ Outstanding Thermal Cycling 
Reliability: A special feature of 
SIPMOS Transistors. 

@ High Breakdown Voltages. 

In power MOSFETs, who supplies 
more 800 V and 1000 V 
MOSFET varieties than Siemens? 






And in small signal MOSFETs, 
Siemens offers P-channel types 
up to 200 V as well as N-chan- 
nel types. Package varieties. 


~ @ Smart Solutions. FREDFETs 


(fast-recovery-epitaxial-diodes) 
for example, provide free- 
wheeling without any problems. 
Or consider the SIPMOS TRIAC. 
It’s free from interference, 

uP compatible, with or without 
zero-voltage crossing capability. 


Set your standards high — SIPMOS 
will meet them. 


Write to: Siemens AG, Infoservice/ 
B 8419, Postfach 156, D-8510 Furth, 


quoting “SIPMOS”. 
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LASAR simulation software. 


Froduct 


Design 


Teradyne presents LASAR™ Version 6. 
Simulation software created to help manu- 
facturers speed products to market. 

Now there’s a tool that will really save 
you time when time is money. Here’s how. 


How LASAR saves design time. 


Use LASAR simulation software for 
design verification and get it right the 
first time. 

LASAR software offers extremely accu- 
rate time-based logic simulation. The only 


worst-case timing analysis that really works. 


Boolean, functional, memory and MOS 


The shortest distance between two points. 





primitives together with signal strengths 
that let you accurately model devices. And 
a huge library of commercial device models. 
You'll avoid spending a lot of time creat- 
ing multiple 
prototype iter- 
ations. And 
you'll have all 
the speed and 
Capacity you 
need to simu- 
Using the same software to design late seme of 


and test devices and boards saves  ©VE0 the most 
you time. complex 


Devices Boards 
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designs—devices and boards. You can save 
even more time by using one simulation 
tool for both. 


How LASAR saves test 
development time. 


Today more people use LASAR for test pro- 
gram generation than any other simulator. 

Using the same simulator for design and 
test, you can typically save months of devel- 
opment time. There's no need to remodel 
devices, recreate the net list or rewrite 
patterns. With LASAR software, design 
engineers can transfer a proven data base 
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directly to test engineers. 

Use LASAR software to improve 
product testability. Quickly measure 
the quality of your test program 
through concurrent fault simulation. 
And transfer programs created with 
LASAR software directly to test 
equipment for fast test start-up. 

In other words, with LASAR you 
will never design products that 
can’t be tested. Or develop test pat- 
terns or diagnostics that won't 
work on ordinary ATE. 


Why you should act now. 


According to some industry ana- 
lysts, failure to deliver products on 
schedule could cost you as much as 
a third in lifecycle profits. 

Using the same tool for design 
verification and eee 
test program Si) 
generation will J 
help you get 
productsouton g 
time. Sothetime & 
to act is now. et! on 
LASAR Version 8 
6 is a tool that will help | 
you get tomorrow's 
products to market Getting to market on 
today. schedule can increase 

For more information pha by 33% ae 
write Teradyne, 321 ee AEE 
Harrison Avenue, Boston, MA 02118. 

Or call Daryl Layzer, LASAR Software 
Product Group, 617-482-2700, ext. 2808. 





Product Intro Time 






Wemeasurequality. 
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“A Logic Analyzer 
on every bench? 


-_ Of course!” 
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Philips’ PM 3632 Personal Logic Analyzer 
makes it practical 


“It would be nice. No more channels. Menu-driven operation. For all the amazing details, 
waiting for the Logic Analyzer until | Cursor prompting. Adaptability to contact: Philips S& I, T & M Dept., 
someone else has finished using it. | any popularwP ROMemulatorand TQ III-4-62, 5600 MD Eindhoven, 


No more wishing you had one. plug-in Setup and Data Memory if The Netherlands. 

A dream? Not now. The Personal you wish. And much more. Germany (0561) 50 15 18 

Logic Analyzer has arrived! Allata small fraction of the cost Great Britain 0223 35 88 66 
You have acquisition speeds up you’d expect. So everyone can have tee ote yee ae 

to 100 MHz. Data widths up to 32 his own. You can afford it! Hong Kong, Japan and Taiwan. — 


puitips| Test & Measuring DH : LI D | 
Instruments 
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Companies 


COMPANY SPUN-OFF FROM SIEMENS 


THRIVES WITH PARENT’S BLESSING 





Munich, West Germany 

aang Circuit Testing GmbH 
stands out from the crowd. For 

Starters, the product that this West 

German firm sells—a computer-con- 

trolled electron-beam system for test- 

ing very large-scale integrated cir- 





director Hans-Peter Feuerbaum. 


cuits—is considered one of the most 
advanced of its kind. Furthermore, 
after only five months on the scene, 
the eight-person company has al- 
ready bagged orders from such chip- 
making giants as Signetics Corp. and 
IBM Corp. 

Yet another interesting aspect of 
ICT is how it got started. In April of 
this year, researchers Hans-Peter 
Feuerbaum and Peter Fazekas and 
salesman Burkhart Berghoff left Sie- 
mens AG to set up their new compa- 
ny in the Munich suburb of Otto- 
brunn. Their goal: to exploit the 
knowledge in electron-beam measur- 
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Lending hand. Without the help of Siemens, his 
former employer, ‘we would have had a hard time 
getting off the ground,” says ICT technical managing 


ing technology that they had ac- 
quired at their former employer. 

By Silicon Valley standards, that 
may not be an exciting tale. What 
may be, however, is that they 
weren’t sued by their former employ- 
er, which happens frequently in the 
U.S. high-tech business. The 
trio of experts left with the 
genuine encouragement and 
blessing of Siemens execu- 
tives. ICT thus constitutes 
what has become known in 
German industry circles as a 
“benevolent” spin-off [Elec- 
tronics, June 28, 1984, p. 80]. 

Helpful hand. Not only did 
Siemens lend moral support 
to the new venture, says 
Feuerbaum, ICT’s technical 
managing director, but it “al- 
lowed us to take along pat- 
ents and use the results of the 
research we did at their labs,” 
where he headed a research 
team. Furthermore, Siemens 
placed an order for electron- 
beam testers worth more than 
$1 million. 

“Without the help of Sie- 
mens, we would have had a 
hard time getting off the 
ground,” recalls Feuerbaum. 
“The benevolence of that 
company was essential to us.” 
In return for its support, Sie- 
mens has the option to ac- 
quire 25% of the new firm at some 
future date. 

On top of technical support, Sie- 
mens is giving ICT a financial under- 
pinning. This comes via the German- 
American-British capital investment 
firm Techno Venture Management, 
in which Siemens has a nearly one- 
third share. TVM holds 49% of 
ICT’s stock. The three founders and 
another engineer at the Ottobrunn 
firm hold the other 51%. 

“We want to help researchers and 
engineers with bright ideas get on 
the market with products using these 
ideas,” says Sigurd K. Christian Lin- 


gott, manager of the Siemens-owned 
firm, Venture Capital Beteiligungs 
GmbH, which is the vehicle for par- 
ticpating in TVM. That explains Sie- 
mens’ heavy investment in ICT, he 
says. 

Wasted efforts. He points out that 
in a big company with strong re- 
search and development activities, 
not all projects result in marketable 
products, “either because they can 
not be meshed into our equipment 
range or the potential sales volume is 
too small for a large firm.” 

Besides letting its engineers com- 
mercially exploit the results of their 
research, which would otherwise lan- 
guish in the archives, Siemens, like 
other German companies, is appreci- 
ating the role new ventures can play 
in advancing a country’s electronics 
technology. There is also the job-cre- 
ating potential that young high-tech- 
nology firms offer. 

“We are convinced that the idea of 
the ICT spin-off was sound—and 
necessary,” Lingott says. ““We are 
confident that the firm will succeed. 
If we weren’t, we would not have 
recommended it to Techno Venture 
as a good firm in which to invest.” 

Virtually alone in the field at pre- 
sent, ICT offers an electron-beam 
tester that, when adapted to a scan- 
ning electron microscope from Am- 
ray Inc. in Bedford, Mass., analyzes 
the function of VLSI circuits under 
dynamic conditions [Electronics, July 
14, 1981, p. 105]. 

By using a focused electron beam 
that scans the surface of the chip, 
the ICT 8410 tester performs non- 
contacting, nonloading measure- 
ments and maps the IC’s logic func- 
tions. The beam implements the volt- 
age-contrast technique, which causes 
logic levels to show up on a display 
as dark and light areas. 

The tester works with relatively 
low acceleration voltages—down to 
100 V—which are a prerequisite for 
nondestructive testing of ICs. In spe- 
cific modes, the 8410 can be operat- 
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ed either as an oscillograph or a log- 
ic analyzer. 

Assessing the market for such tes- 
ters, Feuerbaum pegs the current 
world demand at between 1,500 and 
2,000 units. “We hope to corner at 
least half of that market,” he says. 
The demand is spurred by the in- 
creasing complexity of ICs to which 
access by external connections be- 
comes more and more difficult. 

ICT’s 1984 target is for between 
12 and 15 delivered units. The num- 
ber, the executive says, should in- 


crease about threefold next year. The 
goal for 1986 is for more than 100 
machines. Selling for roughly 
$180,000, the tester is intended for 
use in IC development, production, 
quality control, and incoming inspec- 
tion. | 

Competitive testers from firms in 
the U.S. and the UK, Feuerbaum 
notes, either have not yet reached 
the market or have had quality set- 
backs. He concedes, however, that 
ICT won’t be without stiff competi- 
tion for long. —John Gosch 


Innovus takes aim 
at small market 


Mountain View, Calif. 
ometimes a niche doesn’t have to 
be big to provide a start-up with 
a suitable market. Consider the case 
of Innovus. | 

Armed with its newly developed 
technology, the one-year-old compa- 
ny is aiming at a small segment of 
the semiconductor capital equipment 
market. The firm is developing a new 
type of mass flow controller, which 
uses a new Innovus-developed sensor 
on a silicon chip. It will incorporate 
the new controller into a gas control 
and blending system for semiconduc- 
tor process equipment. 

Largest market. The market for 
this equipment will total about $85 
million this year and grow to about 
$250 million in four years. ‘We're 
concentrating on the area we know 
best—the semiconductor industry,” 
notes Innovus president Wayne Ren- 
ken, a former director of strategic 
marketing and product planning at 
Applied Materials Inc. ‘‘That’s the 
largest market segment and the one 
in which we can capture the largest 
share.” 

There are some additional poten- 
tial markets for the firm’s control 
system—including medical and ana- 
lytical instruments—that could total 
another $60 million to $70 million. 
Although these markets would re- 
quire a different marketing approach, 
“once we get a base in the semicon- 
ductor industry, we'll look at the 
other areas,’ Renken says. 

The potential market may be rela- 
tively small compared with, say, the 
booming semiconductor market, but 
it is a critical one. Controlling the 
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Smiling. A small niche in a marketplace—in 
this case, for mass flow controllers for the 
semiconductor industry—looks good to start- 
up Innovus andits president, Wayne Renken. 
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flow of gases used in making inte- 
grated circuits on wafers is ‘“‘one of 
the biggest problems people have 
had, and no one’s addressed it,” 
claims Daniel Hutcheson, vice presi- 
dent of VLSI Research Inc., a San 
Jose, Calif., market research firm 
specializing in semiconductor pro- 
duction equipment. “Most of the 
controllers [now being used] don’t 
handle it to the degree you’d like,” 
Hutcheson says, adding that prob- 
lems in wafer uniformity ‘“‘can be 
traced directly to the controller.” 
Hutcheson also points out that 
new semiconductor production tech- 
niques require a faster switching of 
flows among various types of gases, 
depending on the production tech- 
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nique. Present-day controllers “are 
relatively slow,” he says. 

Renken believes his firm’s product 
will satisfy the industry’s needs. He 
claims the new_ sensor-on-a-chip, 
which is the heart of the controller 
system, is up to three times faster 
than current sensor technology. In 
addition, the new sensor offers great- 
er calibration stability, because its 
multiple channels monitor and catch 
shifts in the gas flow, and the close 
placement of sensors on the silicon 
chip reduces temperature variations. 

The cherubic executive says that 
developing the sensor-on-silicon tech- 
nology was “90% of the risk but 
20% to 30% of the work’”’ facing his 
new firm. Now Innovus is working 
on the gas control and blending sys- 
tem for sale to producers of turnkey 
semiconductor production equipment 
for integration into their systems. 
That product will be out by the end 
of this year, Renken promises. 

Renken’s idea came while he was 
working at Applied Materials. After 
some initial work, the Santa Clara, 
Calif., firm decided to shelve the pro- 
ject and sold the assets to Renken 
and a group of investors for a 12% 
piece of Innovus, Renken says. 

“The Applied Materials commit- 
ment worked out well in the begin- 
ning,” Renken says. “We’ve had 
good support from Applied since 
then as well. We expect to give them 
a product they will definitely want to 
use.” 

Employee-funded. The initial work 
was funded by Innovus’s employees, 
Renken says. A $1 million venture 
capital funding was completed this 
past June, and that should see the 
11-person firm through to early next 
year, when it plans to seek more fi- 
nancing. 

Renken is aware that being closely 
tied to one large potential custom- 
er—in this case Applied Materials— 
can sometimes work against start-ups 
as they seek to sell products to other 
companies that compete with the 
backer. Competing firms can worry 
that too close a relationship puts the 
start-up in the backer’s pocket. 

“That’s not been a problem with 
the customers we’ve talked to,” he 
says. Their [competitors’] concern is 
making sure proprietary information 
stops with us. For the most part, our 
customers are interested in what 
works for them.” —Robert J. Kozma 
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Computer dreams. 


TRULY COMPATIBLE - 
RUNS ALL THE fopulLAR SDFIWARE 








DUAL -MODE DiPLAY 


Z00-WATT POWER SUPRLY 
AND SIX EXPANSION SLOTS 


/28 & 70 640K LAM ON 
SYSTEM BoAgp 


8086 Pl0CESSOIC 


UPTO FouR HALF- HEIGHT 
STORAGE DEVICES 
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FIXED DISK BACKUP 


DSK STORAGE. PlOTECTION 


PC-TYPE KEYBOARD 
ntroducing the new COMPAQ DESKPRO* It's the most rugged desktop, too, because it's the only 
COMPAQ combined the best features of the best desktop with a shock-mounted mass storage compartment 

desktop computers. And then added exclusives you won't to help keep disk drives in alignment and help protect you 

find on others. Today they're together in one personal from losing data, downtime, and dollars. 

computer. The COMPAQ DESKPRO. It's also the most compatible desktop, giving you true 
The COMPAQ DESKPRO is the most expandable ' hardware and software compatibility with the industry's 

desktop you can buy. It can grow as you grow, with up most popular personal computers. The COMPAQ 

to six available expansion slots and four storage devices, DESKPRO runs thousands of programs written for the 

including a unique fixed disk drive backup—all inside the IBM’ PC and XT right off the shelf. Which brings us to the 


computer instead of out, saving your desk from clutter. next point. 


°1984. COMPAQ® is a Registered Trademark and COMPAQ DESKPRO” is a Trademark of COMPAQ Computer Corporation. IBM® is a Registered Trademark of International Business Machines Corporation. 


Dream computer. 
















The industry leader in compatibility. 


Text and graphics on one screen, not two. 


——J 


Power and space for almost unlimited 
expansion. 





Add up to 640K of memory on 
system board and save expan- 
sion slots. 


———__ fF : 


Runs software 2X to 3X faster. ——__f 


10MB fixed disk drive 
10MB fixed disk backup 
Two diskette drives 


Exclusive tape backup helps 
protect data. 


Unique shock mounting helps 
protect your data and hardware 
investment. 


Familiar layout enhanced 
with LED's on caps and num- —"- 
lock keys. 


The COMPAQ DESKPRO is the fastest truly compatible 
desktop you can buy, It's two to three times faster than the 
industry standard. That saves time now. And in the future, 
as software becomes more sophisticated and integrated, it 
will save you even more time as well as protect your per- 
sonal computer investment. 

But there’s more. We gave the COMPAQ DESKPRO one 
other feature not found on any other machine. You can 
choose between an amber or green dual-mode monitor 
that displays high-resolution text and graphics with equal 





brilliance, saving you the cost and clutter of a second monitor. 
See the Dream Computer. Then pinch yourself. It’s for real. 
For the location of the nearest Authorized COMPAQ 

Computer Dealer, or for a free brochure, call 1-800- 

231-0900, Operator 5 or Telex #795437 COMPAQCOMP HOU. 






COMPAR 








It simply works better. 





[DED WUAS 


Circle 65 on reader service card 











What if a computer 
could think like 
you ve been thinking 
since grammar school?” 


Framework" is a new kind 
of personal productivity soft- 
ware. It’s for people who can 
make the most of the creative 
potential of personal computers. 
The thinkers. 

With Framework you can 
write anything from a memo 
to a novel. You can construct 
spreadsheets for numerical 
analysis, and create graphs and 
charts. You can build an elec- 
tronic data file. And you can do 
something no other integrated 
software allows you to do. 

Framework lets you organize 
work in outline form, just as 
you were taught back in grammar 
school. It replaces the ubiquitous 
yellow pad, electronically. 

You can create an electronic 
outline at the stroke of a key. 
As you fill in the heads and sub- 
heads with text, numbers, and 
graphs, you can change or move 
sections and the entire outline 
reorders itself automatically. 

When your project is com- 
plete, you can make the outline 
disappear and print out your 
work in finished form. 

If you think with a yellow pad 
and pencil, you’ll think smarter 
and faster with Framework. 
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NEW TOOLS 
BOOST SOFTWARE 
PRODUCTIVITY 











SPECIAL 
REPORTS 


Advanced approaches are fourth-generation languages, rapid prototyping, reusable software, 


and computer-aided engineering tools for design and development 


n a volatile arena like software development, delays in 

introducing new products can be devastating. To 
maintain schedules during peak development periods, 
software project managers have relied on their ability to 
increase their programming staffs. But with bleak fore- 
casts predicting increased shortages of programmers, few- 
er managers will be able to fall back on this traditional 
approach. Instead, organizations must find new methods 
and automated software tools that can boost the produc- 
tivity of their existing software development staffs. Fortu- 
nately, a wide range of products now supports each 
phase of the software life cycle—from the definition of 
requirements, through design and implementation, and 
on to integration and maintenance. 

The U.S. Department of Defense predicts that the 
current shortage of software professionals—now as high 
as 50,000 to 100,000 programmers—will probably rise to 
about 1 million by the decade’s end. Consequently, the 
traditional option of adding staff to meet tight deadlines 
will probably disappear—even for organizations than can 


LI by Stephen Evanczuk 


compete for expensive programming talent. Instead, man- 
agers must attempt to improve their development envi- 
ronments and thus increase the efficiency of current pro- 
grammers, rather than add new ones. 

As a result of pressures created by the shortage of 
programmers, the market for application-development 
tools, both from hardware manufacturers and indepen- 
dent vendors (Fig. 1), should advance at a rate even 
faster than that of the exploding software applications 
market, according to International Data Corp., Framing- 
ham, Mass. Besides conventional systems programs and 
utilities, such as compilers and linkers, IDC expects a 
surge in growth for the market for application tools, 
including classical program-development tools, applica- 
tion generators, and design aids. In fact, independent 
vendors of application tools can expect the market to 
grow by about 40% annually for the next few years, 
according to Ann L. Morley, a senior software consul- 
tant at International Data Corp. 

Expectations for this multibillion-dollar market come 
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1. Billion-dollar baby. Faced with a need to find ways of creating programs more quickly and reliably despite a shortage of programmers, soft- 
ware engineers will push the market for application tools to an annual growth rate of about 40% for independent tool makers. 


as nO suprise to managers responsible for improving the 
productivity of corporate resources. Many now say that 
they have no choice but to invest in ways to improve 
productivity. Differences of opinion chiefly concern how 
the money should be spent. 

Government-sponsored programs and rapid advances 
in technology argue for a wait-and-see approach. But 
firms whose profit margins depend on their ability to 
produce software quickly and reliably cannot wait; they 
have problems now. Although they are keeping a close 
eye on national programs and new technology, managers 
responsible for productivity are already augmenting their 
corporate software engineering environments with alter- 
native programming languages, reusable software, im- 
proved software development aids, computer-aided soft- 
ware engineering tools, and automated design aids. 


Nonprocedural languages 


Since the days when assembly language replaced ma- 
chine coding and Fortran compilers replaced assemblers, 
programming languages have had a considerable effect 
on the productivity of programmers. In their efforts to 
reach higher levels of productivity, many hardware man- 
ufacturers and independent software vendors have turned 
from traditional programming languages to application- 
specific tools built around central data bases. 

Instead of specifying a series of programs with conven- 
tional programming languages, those who use this alter- 
native follow a nonprocedural method in which they 
merely define the kinds of data and data transformations 
they must extract from or add to the data base. Typical- 
ly, these methods lead users through a series of menus, 
or they supply programmers with higher-level applica- 
tion-oriented command languages, popularly called 
fourth-generation languages. 

These fourth-generation products abound in the indus- 
try—from IBM Corp.’s SQL (for its mainframes) to Ash- 
ton-Tate’s DBase series for personal computers. To satis- 
fy end-user query and reporting requests—the primary 
objective of fourth-generation languages—most work off 
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a unique data base, not a conventional production sys- 
tem. Burroughs Corp., Detroit, however, took a fourth- 
generation approach that was developed to satisfy pro- 
duction-class requirements, says William Maclean, the 
company’s director of systems software. 

Originally developed at the University of Auckland, 
New Zealand, Burroughs’ logic and information network 
compiler (LINC) generates a production system, based 
on Burroughs’ DMS II data base, from a specification 
written by LINC users. In it, they use a LINC definition 
language (LDL) to break applications into data compo- 
nents, event transactions, and profiles (various views of 
the data). 

After this LDL specification is complete, LINC com- 
piles it to generate not only the DMS II data base but 
also associated Cobol 74 application programs, an appro- 
priate Burroughs’ Gemcos communications monitor, and 
network support in Burroughs’ Network Definition Lan- 
guage (NDL). From the user’s point of view, LINC’s 
ability to generate production systems means faster exe- 
cution speed because the user is working with an execut- 
able image of the programs and not with an interpreter— 
the standard fourth-generation approach. 

Gary Winter, director of marketing at Oxford Soft- 
ware Corp., Hasbrouck Heights, N.J., agrees that fourth- 
generation techniques do lose out on run-time perfor- 
mance, but adds their flexibility makes up for it. Oxford 
produces fourth-generation systems, including UFO (user 
files on-line) and COSS (CICS on-line security system), 
for on-line application development. Though final perfor- 
mance levels may not be optimal, Winter thinks these 
systems win on the broader question of productivity, or 
the ability to produce an application quickly. 


Rapid development 


Development organizations throughout the software 
industry have turned to such techniques as fourth-genera- 
tion languages to turn out quick-and-dirty prototypes of 
applications software. In fact, the movement to develop 
program samples has caught on so quickly that many 
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Portability problems pester programmers 


The large number of utilities written in C for AT&T Bell 
Laboratories’ Unix operating system has been greatly re- 
sponsible for its popularity among programmers. Although 
this potential wealth of C routines could aid even more 
programmers across a number of different computers, 
fundamental differences in C implementations on different 
machines eliminate this potential benefit. For example, 
while not violating the American National Standards Insti- 
tute’s draft standard for C, Data General’s particular format 
for character pointers in its C compiler prevents the compi- 
lation.of most C programs written for the de facto standard 
C compiler of DEC’s VAX minicomputer. 

The problem also plagues other machines that make 
similar distinctions between character and byte pointers. 
According to Mike Meissner, principal programmer and 
project leader at Data General, it is less a result of the 
format per se than of the inability of called procedures to 
determine what kind of pointer they are receiving. Meissner 


organizations have added rapid prototyping to their list 
of approved development policies. Rapid prototyping by- 
passes specification and directly builds sample versions of 
a program’s critical parts. 

In a study that compared prototyping approaches to 
the conventional specification method, Barry Boehm, 
chief engineer of TRW Corp.’s Software Information Sys- 
tems Division, Redondo Beach, Calif., found that proto- 
typed products yielded performance levels comparable to 
those of specified products but with about 40% less code 
and 45% less effort. Although the prototyped products 
were also easier to learn and use, they were less coherent 
than their specified counterparts and harder to integrate 
into complete designs. In addition, Boehm says, proto- 
typing kept the design focused on the problem’s salient 
features and away from bells and whistles. 

Prototyping seems to fly in the face of techniques for 
conventional large-scale software development—particu- 
larly in DOD contracts, which require heavily detailed 
documents at each stage of a project’s life cycle. In fact, 
prototyping can actually complement conventional speci- 
fications. Instead of concentrating only on formal specifi- 
cation or on rapid prototyping, says Boehm, “you really 
ought to use a mix. And the mix is driven by a risk 
assessment. If there is a big risk that you may not get the 
user interface right or that some algorithm will not work 
in real time, it’s worth investing in a prototype.” 

As part of its own campaign to boost productivity 
through its development center concept, IBM’s Informa- 
tion Systems Group, Rye Brook, N.Y., notes that proto- 
typing is an effective means of involving users in the 
early stages of product development—when a mistake is 
100 times less costly to correct than it is in the final 
production phase. Software developers working in the 
development center environment can draw on IBM’s In- 
teractive System Productivity Facility, which includes 
menu-driven aids for program development and data 
handling, and on its line of application generators. 

One of the virtues of application generators, says IBM, 
is that they supply pretested logic for applications. In 
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thinks that if procedure headers identify the kind of pointers 
a procedure uses, this problem will be eliminated—a sug- 
gestion that has already found its way into the ANSI draft 
standard, which is expected to be released for public review 
around the end of the year. 

To prevent the type of situation in which seemingly small 
compiler differences block portability, Digital Research Inc., 
Pacific Grove, Calif., developed its compiler line as a set of ~ 
separate modules. A hardware-independent front end 
transforms high-level source code into an intermediate 
code, which a language-independent back end analyzes to 
generate hardware-specific machine code. By combining 
the appropriate front- and back-end modules, Digital Re- 
search creates a compiler for a particular high-level lan- 
guage targeted for a particular microprocessor. Thus pro- 
grammers can feel sure that a Fortran program, for 
example, will compile and run on any supported proces- 
sor—whether it uses a segmented or flat address space. 


fact, the idea of using precoded and pretested pieces of 
programs has been an unfulfilled dream of software- 
development managers for a number of years. In some 
cases, software houses have managed to augment their 
software-development capabilities by building libraries of 
commonly used functions and programs. 

Further, some products include libraries of low-level 
routines, sparing programmers the need to recreate cer- 
tain procedures for such common operations as input/ 
output and data-format conversion. For example, Softool 
Corp., Goleta, Calif., includes a library of Fortran mod- 
ules for data manipulation, reading and finding records, 
and function calls in its productivity tools. 


Play it again 


Although these code libraries enhance productivity, an 
even more significant development will be the widespread 
reuse of program architecture and software designs. Re- 
usable architecture has been neglected for the most part, 
although some help should come from Ada, with its 
package concept and explicit separation of the specifica- 
tion and code sections of programs. About the only 
software that reuses program designs are systems pack- 
ages, such as operating systems, compilers, and data 
bases. These system programs can reuse designs mainly 
because their basic functions are well known and general- 
ly constant. Still, business applications share some of 
these same characteristics. 

“The industry recognized that some 35% to 40% of 
all programs ever written were report programs, so you 
saw things like report generators come out,” says Larry 
Martin, president of Master Software, Watertown, Mass. 
“But interestingly enough, if you look at the next most 
common function in business applications—updates, 
which account for about 20%—you have over half of a 
system. Yet there are no update generators.” 

In fact, studies at Burroughs and Raytheon Co., Lex- 
ington, Mass., have found that some six functions—edit, 
sort, report, update, combine, and explode—account for 
80% to 85% of all business applications. Master Soft- 
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Finding a yardstick for productivity 


Most software engineers agree the productivity means 
more than how many lines of code an individual program- 
mer can produce, says Eleanor Antreassian of Computer 
Sciences Corp., Piscataway, N.J. Antreassian heads the 
IEEE’s newly formed working group for software productivi- 
ty measures. Although the group has met only twice, she 
says it has already decided that it will look at project, not 
individual, productivity. 

Ron Willis, technical director of a software engineering 
productivity program at the Hughes Ground Systems Sup- 
port Group, agrees that productivity must encompass more 
than lines of code. Willis says that when he looked at 


ware’s PrograMaster combines these functions for busi- 
ness applications. Martin says, however, that PrograMas- 
ter goes beyond a static collection of reusable modules. 
“What we have done is to put together a reusable pro- 
gram design with functions that can be dynamically ac- 
cessed by a system. So what you have is a single program 
structure that can be used for all programs.” 

Programmers use PrograMaster to build an application 
through a series of steps, starting with its profile, or basic 
activity, such as edit, sort, update, report. PrograMaster 
uses this profile to pose a series of questions—for in- 
stance, what kind of sort is desired. Armed with the 
user’s answers, the system develops the particular appli- 
cation program. According to Martin, Master Software is 
already producing systems with 2 million to 3 million 
lines of code. 

Reusable modules, designs, and architectures, in view 
of their ability to boost programmers’ productivity, have 
barely scratched the surface of the software development 
market. Paul Maritz, manager for software tool planning 
for Intel Corp.’s development systems operation, in Santa 
Clara, Calif., suggests at least two reasons why reusable 
software has not become more common. “How do you 
specify what a module does, without having to read the 
code?” he asks. Before reusability can reach its full po- 
tential, some method must be found to concisely repre- 
sent a module’s function. Furthermore, says Maritz, ‘‘giv- 
en a module with, say, 90% of the function you need, 
how do you modify a reusable module?” Although Ada 
may relieve the latter problem through its packages, 
modifying reusable modules could create headaches for 
program developers. 


Programming environments 


Such concepts as reusability will no doubt be extended 
from specific applications, such as those for business, to 
become key productivity aids in future general-purpose 
software engineering environments. For now, planning 
managers such as Maritz must expect to augment the 
capabilities of conventional programming environments. 
Already available for a wide variety of systems, software 
development systems have a wide range of capabilities, 
ranging from support for general software development 
to support for specific languages, such as Ada. 

One of the better-known development environments 
has emerged around AT&T Bell Laboratories’ Unix oper- 
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Hughes’s 73 procedures for dealing with software, he found 
that of the 370 products generated for a software project, 
only 10% are related to lines of code. “It’s like taking a 
Saturn II rocket, counting the rivets, and using that to figure 
out how much effort went into the production of the rocket,” 
he says. | 

Still, a rivet count gives some measure of the technology 
that went into the rocket’s production—such as the prod- 
uct’s size and the number of plans involved in the design, 
Willis notes. But the lines-of-code yardstick is apt to be 
around for a while. ‘‘As bad as itis, it is a de facto standard. 
It’s still the only way we have to compare companies.” 


ating system. Besides the indirect programming aids af- 
forded by Unix’s run-time support for piping, Unix has 
earned much of its glory for its vast library of C pro- 
grams; these have been ported to a variety of machines, 
although with varying success (see “Portability problems 
pester programmers,” p. 69). The Unix environment 
also provides some help in managing the logistics of 
large-program development. A pair of Unix utilities, the 
source control and configuration system (SCCS) and 
Make, help programmers keep track of different versions 
of source code and generate a current version of a large 
program from individual modules, respectively. 

Unix is hardly the only operating environment that 
has won the hearts of programmers using Digital Equip- 
ment Corp. VAX minicomputers. Many software devel- 
opers consider DEC’s VMS superior to Unix, says Don 
Baccus, president of Oregon Software Inc., Portland, 
Ore. “Individual Unix tools tend to be mediocre but 
linked nicely together. Individual VMS tools tend to be 
better.” Though Oregon Software has built its reputation 
on its various compilers for different operating environ- 
ments, it has moved strongly into the VAX VMS market 
with the release of SourceTools—a program development 
environment it used internally for several years to devel- 
op its software. 

Besides its SourceCon and Make—similar to Unix 
SCCS and Make—SourceTools includes help for pro- 
grammers developing programs that are then download- 
ed into some other system. For this cross-development 
environment, SourceTools’ Txtcom and Sedit maintain 
parallel source files on the host and target systems. 
Txtcom produces a list of differences between source 
files, and with Sedit, SourceTools’ stream editor, it can 
be used to update files on different systems. 

Source-control utilities such as SCCS and Make are 
vital tools not only for the typical multiuser environ- 
ments running on minicomputers but also for single-user 
work stations that share resources through networks. 
Built up from its series of Intellec work stations, Intel’s 
network development system and network resource man- 
ager let software developers tie into one another’s efforts. 

To manage this type of multiuser environment, Intel 
offers a Unix-like software version control system 
(SVCS) and Make utilities to complement a set of devel- 
opment aids ranging from editors, compilers, and linkers 
to debugging aids. Engineers who debug software for 
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2. Not just tools. To create the most effec- 
tive software engineering environment possi- 
ble, organizations will need to integrate all 
their resources—products, facilities, and 
tools—and account for all types of informa- 
tion flow among their different parts. 


embedded microprocessor systems 
haven’t earned their share of atten- 
tion, says Intel’s Paul Maritz. “For 
many of these developers, the target 
system may likely be different from 
the development system. When you 
have discontinuities in the develop- 
ment environment, things get 
complicated.” 

Intel addresses this area with a 
source-level debugger called Pscope - 
and an integrated instrumentation in- 
circuit emulator (I?7ICE). To smooth 
the transition from the development 
to the target environment, I°ICE and 
Pscope share the same interface for 
debugging. 

For engineers developing micro- 
processor-based systems, Intel’s tools 
for help with its family of micro- 
processors share the limelight with 
development systems for a_ broad 
mixture of central processing unit chips. For example, 
the Model 64000 logic development system [E/ectronics, 
May 5, 1983, p. 117] from Hewlett-Packard Co., Palo 
Alto, Calif., addresses development problems from design 
to integration. Besides the conventional development 
aids, the Model 64000 helps developers tune into a sys- 
tem’s problems with its software performance analyzer, 
which reports on a variety of system parameters, such as 
activity on an emulation bus, memory usage, and event 
duration. | 

Besides its own support for general-purpose develop- 
ment of microprocessor-based systems—through its 8500 
series development tools—Tektronix Inc., Beaverton, 
Ore., pitches in with support for Pascal development 
with its Pascal Language Development System (Lands). 
As an add-on to Tektronix’s 8560 software development 
lab, Lands combines a Pascal-specific editor and compil- 
er with a set of tools that help developers integrate 
Pascal programs into hardware systems. For example, a 
real-time debugger helps programmers check Pascal code 
at the source level as it executes in an emulated target 
machine. 

This kind of development support for specific lan- 
guages has found champions for a wide variety of lan- 
guages, including Cobol, Ada, Modula-2, Lisp, and 
Smalltalk. One unique approach, from SoloSystems Inc., 
San Jose, Calif., uses a multitasking work station for 
Cobol development. SoloSystems packs various editing 
and debugging aids along with a Cobol compiler into its 
desktop 1116 SoloStation. Concurrent with program de- 
velopment and testing, programmers can transfer pro- 
grams between the work station and larger machines 
using SoloStation’s file-transfer capability, and woe 
through its terminal-emulation features. 
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If the DOD gets its way, Ada programmers can also 
expect a sophisticated development environment designed 
for this new language. As part of its Ada program, the 
DOD will define Ada programming support environ- 
ments. Though a complete APSE is not likely to be seen 
in the near future, intermediate environments will incre- 
mentally provide various degrees of support. 

For example, in November, Intermetrics, Cambridge, 
Mass., plans to deliver the Ada programming environ- 
ment that it has been developing for the Air Force. A 
contract option provides for the development of a more 
substantial programming environment, including a data- 
base facility and an Ada-specific editor, says Michael 
Ryer, director of the company’s Ada Systems Division. 

Along with Rolm Corp., Santa Clara, Calif., Data 
General Corp., Westboro, Mass., is marketing an Ada 
development environment around the Ada compiler that 
passed the DOD’s annual certification twice in two years. 
It runs on Data General minicomputers and Rolm’s mili- 
tarized versions of these machines. The development en- 
vironment includes the software developer’s conventional 
tools, such as a command-line interpreter, a configura- 
tion manager, an editor, a validated Ada compiler, a 
linker-loader, and a source-level debugger. 

For special environments revolving around such lan- 
guages as Lisp, Modula-2, and Smalltalk, programmers 
can find support from Niklaus Wirth’s Lilith machine 
(for Modula-2) and from machines that run Smalltalk, 
such as the Xerox Corp. Dorado, with its Cedar pro- 
gramming environment, developed by the Xerox Palo 
Alto Research Center. In general, these machines are 
developed and employed by sophisticated computer scien- 
tists, so their users usually enjoy rich development envi- 
ronments—a condition most notable for Lisp. Computers 
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The IEEE takes a crack at standards for software engineering 


To ensure product differentiation, companies sometimes 
sidestep standards efforts. Still, organizations will likely 
jump on the standards bandwagon if they are involved in 
developing critical software, whose failure could cause 
serious social or financial losses. Until the IEEE started its 


STANDARDS 


ANSI/IEEE STD 730 (1984) software quality- assurance plans 


ANSI/tEEE STD 729 (1983) glossary of software engineering 
terms 


IEEE STD 830 (1984) software requirements: 
specification guide 

IEEE STD 828 (1983) software configuration- 
management plans 


NEW INITIATIVES 


No number 
No number 
No number 


such as those from Lisp Machine Inc., Los Angeles, offer 
extensive development support on work stations aug- 
mented with special-purpose hardware that speeds Lisp 
execution. 

Development tools for program coding may form the 
foundation of software engineering environments, but not 
the whole. “I’ve spent the last three years telling people 
that productivity isn’t just tools,” says Ron Willis, tech- 
nical director of a software engineering productivity pro- 
ject at Hughes Aircraft Co.’s Ground Systems Support 
Group, in Fullerton, Calif. “They can help individual 
programmers produce code faster, but a more effective 
measure of productivity must take into account the 
broader picture—the development of reliable programs.” 

To boost productivity, software experts who study dif- 
ferent development strategies realize that they must step 
back from lines of code and look at the entire software 
engineering environment (see ‘Finding a yardstick for 
productivity,” p. 70). The traditional triad of technol- 
ogy—industry, government, and academia—clearly rec- 
ognizes the need for integrated software engineering envi- 
ronments. The exact specification of the optimal 
environment eludes the experts, however. 

Nevertheless, like their counterparts in hardware de- 
velopment [Electronics, May 17, 1984, p. 121], software 
managers recognize that a fully integrated software devel- 
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software engineering standards effort, a suit over the failure 
of critical software could not be decided with reference to a 
“standard blessed by a voluntary consensus of a stan- 
dards-making organization that said what reasonable and 
prudent people should do in building software,’ says 
Fletcher J. Buckley, at RCA’s Missile Service Radar Divi- 
sion, Moorestown, N.J. He also serves as vice president of 
standards activities for the IEEE’s software engineering 
technical committee. 

“We're not out there beating the drum saying, ‘You got to 
do this,’ notes Buckley. ‘“‘We’re saying these are stan- 
dards that a voluntary consensus of concerned profession- 
als in the field have established as a minimum subset of 
things to be done when you’re developing critical software.” 

Besides a number of ongoing projects, the 2,000-mem- 
ber standards effort has already developed five standards, 
available from the IEEE Service Center in Piscataway, N.J. 


APPROVED PROJECTS 


software reliability — 


software unit testing 
software-verification plans 
guide for software design descriptions 


software reviews and audits 





software productivity metrics 


Opment environment must reach into every part of an 
organization. Willis points out that this need embraces 
both concrete resources—products, facilities, and tools— 
and more abstract procedural considerations (Fig. 2). 

Recognizing the importance of software, the DOD 
hopes to establish a consistent environment through two 
major programs, Ada and Stars (software technology for 
adaptable, reliable systems). As the software analog of its 
Very High-Speed Integrated-Circuits program, Stars 
seeks to develop an integrated and automated software 
environment that spans the entire software life cycle. 

Within the Stars program, the DOD will establish a 
project called the Software Engineering Institute, which 
will serve as a central clearing house for information 
about software engineering tools and techniques. Though 
the institute’s charter remains unclear, it may work at 
least implicitly to define standards—an area the Institute 
of Electrical and Electronics Engineers has already begun 
to address (see ““The IEEE takes a crack at standards for 
software engineering,” above). 

Even though results are slow to appear, perhaps the 
most significant software development over the last two 
or three years is this growing commitment to develop an 
integrated software engineering environment. Although a 
full computer-aided software engineering environment is 
still some years away, current efforts in this area are 
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3. Many components. When TRW surveyed 
programmers involved in its productivity ef- 
fort, it found that they regarded a number of 
different elements as important in enhancing 
productivity. No single component—not even 
the physical environment—stood out. 


ranging from commercial products to 
internal research and development 
projects. 

Such organizations as DOD con- 
tractors TRW Inc.’s software unit in 
Redondo Beach, Calif., and Hughes 
depend on their ability to produce 
large software systems reliably and 
quickly. Both these major software 
firms have poured internal funds into 
large-scale efforts to improve produc- 
tivity. In addition, both are well into five-year projects 
aimed at halving their costs—whether phrased as TRW’s 
“2x increase in lines of code produced” or as Hughes’s 
“50% improvement in productivity and quality.” 

TRW’s software productivity project carefully exam- 
ined several aspects of the programmer’s environment— 
its ergonomics, for instance. After experimenting with 
various configurations—including one-, two-, and three- 
person offices—TRW established a single-person 90-ft’ 
office as its base line. Because programmers indicated 
that the physical aspect of the environment was only one 
part of the whole picture (Fig. 3), TRW is not renovat- 
ing existing buildings but including these personal offices 
in its new buildings in California, Virginia, and the Dis- 
trict of Columbia. 

Barry Boehm of TRW explains that even though seem- 
ingly minor details such as the programmers’ working 
environment do not appear in software cost models, these 
considerations are very important to an organization’s 
overall technical capability. ““The model says that the 
biggest leverage comes from all the people variables. 
Whether you’re doing the job with extremely good peo- 
ple or with mediocre people can make a factor-of-four 
difference in productivity. A lot of the things that we’ve 
been doing have been done to try to attract the best 
people.” 

Although he agrees that the environment is a key 
ingredient to success, Hughes’s Ron Willis points out 
that a clear description of software requirements goes a 
long way toward improving productivity. “You have to 
improve the interface between the systems engineer who 
produces the spec and the software engineer who pro- 
duces the product.’’ Hughes already has built a tool to 
streamline this interface: its Systems Engineer Work 
Bench, which automatically analyzes documents for con- 
sistency and completeness. 


0 


Integrated environments 


Contract shops such as TRW and Hughes have mostly 
confined their efforts to the supply of tools for internal 
software development strategies. On the other hand, in- 
dependent software vendors, such as Nastec Corp., 
Southfield, Mich., think that stand-alone packages for 
computer-aided software engineering can address the gen- 
eral needs of the software environment. The key to suc- 
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cess here is to focus on general needs. “We felt that it 
was absolutely necessary to be general enough to accom- 
modate any design technique or methodology because 
there is no consistency out there,” says Richard L. 
Ramsdell, senior vice president at Nastec. 

Nastec bundles general software tools for the engineer- 
ing cycle with clusters of Convergent Technologies work 
stations, which execute CTOS, the Santa Clara compa- 
ny’s proprietary real-time multitasking operating system. 
Besides general support for design methodology, Nastec 
supports the needs of management with its LifeCycle 
Manager, which replaces manual scheduling and tracking 
procedures with an automated one. 

In ProMod (Fig. 4), an extensive package for the 
software life cycle, Gesellschaft fiir Elektronische Infor- 
mationsverarbeitung (GEI) MGH, Aachen, West Germa- 
ny, arranges support utilities around a central project 
library. Designers can draw on the package’s support for 
structured analysis and modular design. They share in- 
formation about a system with programmers, who use 
the system’s compilers and linkers, as well as with man- 
agers, who use the system’s tools for project planning 
and control. The Pascal-based system currently runs on 
DEC’s VAX VMS and PDP RSX systems, with versions 
planned in the near future for the IBM Personal Com- 
puter and for Unix-based systems. 

Besides these tools for the software life cycle in general 
development environments, others support the life cycle 
in specific environments, such as those in DOD contract 
shops. Working through the maze of documents required 
in government contracts can be tedious at best and al- 
most impossible to do by hand, says Jim Schaffer, vice 
president at Computer Science Innovations Inc., Satellite 
Beach, Fla. Schaffer’s company came up with an auto- 
mated method for handling the extensive documentation 
and tracing requirements required in these contracts. 

The company’s Computer-Aided Lifecycle Manage- 
ment (CALM) package produces appropriate documenta- 
tion for each of the six phases of the project life cycle— 
definition, requirements, design, implementation, integra- 
tion and verification, and on-site operation. Much of 
CALM’s power comes from its underlying base, built on 
a problem statement language and an associated problem 
statement analyzer, PSL/PSA. 

Originally developed at the University of Michigan, 
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4. Project model. The integrated software engineering environment from GE, a West German company, provides tools for separate phases of 
the project life cycle. A central project library provides the key element that integrates the tools into an environment. 


PSL/PSA includes a powerful relational capability but is 
considered difficult to use. “PSL/PSA is a set of tools for 
describing things—it doesn’t lock you into a methodolo- 
gy,’ says James Worthman, who directs Computer Sci- 
ence Innovation’s advanced methodology department. 
“That’s where CALM comes in. We have surrounded 
PSL/PSA with a methodology, among other things.” 

Tools such as Nastec’s work station or Computer Sci- 
ence Innovation’s CALM package provide design ana- 
lysts with a general framework they can mold to match 
their own working methods. In addition to these more 
general aids, a number of firms offer tools that support 
one of the many specific methods available to system 
designers. These systems have been designed to use spe- 
cific formal methods to improve the quality of specifica- 
tion documents. 

Conventional specification documents rely on their 
writers’ narrative ability to convey information about a 
system’s capabilities. Several commercially available sys- 
tems have rescued the specifications stage from its depen- 
dence on narrative description by using a graphics-orient- 
ed approach that explicitly details various system func- 
tions and components. 

Isdos Inc., Ann Arbor, Mich., which spun off from the 
University of Michigan to market PSL/PSA, now also 
Supports one formal technique, the structured analysis 
method, with a tool called PSA/SA. Announced in June, 
PSA/SA acts as a specific support environment for the 
firm’s more general PSL/PSA package. Because the 
structured analysis support package rests on top of 
PSL/PSA, it runs on any machine that runs PSL/PSA, 
including IBM mainframes and DEC VAXes running 
under VMS. 

Furthermore, the structured analysis interface—the 
first of the three major components of PSA/SA—runs on 
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IBM, DEC, and Tandy personal computers. Analysts 
can thus develop designs on microcomputers and trans- 
port the information to a large machine for later analysis, 
says Joe Oates, the marketing manager at Isdos. The last 
two components provide a set of analysis procedures 
based on DeMarco rules and a document generator that 
produces structured specification documents. 

Higher Order Software Inc., Cambridge, Mass., sup- 
ports the design process by using its own theory of 
systems, formulated as a result of the experiences of 
company president Margaret Hamilton when she man- 
aged the development of on-board software for the Na- 
tional Aeronautics and Space Administration’s Apollo 
project. With the firm’s first product, Use.it, designers 
can interactively create specifications from requirements. 
Thanks to the underlying theory, it can find ambiguous 
data and timing relationships and produce logically er- 
ror-free specifications from the requirements, she says. 
Specific support for design is now appearing from ven- 
dors whose mainstays range from fourth-generation ap- 
proaches—such as Software Express Inc., Houston, Tex- 
as, whose application-generator package, Appgen, 
Supports structured design—to conventional development 
systems—such as Tektronix structured analysis tools that 
Support structured analysis [ElectronicsWeek, Aug. 20, 
1984, p. 69]. Besides these U.S. firms, design support 
shows up worldwide for a number of different operating 
environments. For example, for VAX VMS and Unix- 
based systems, Institut de Génie Logiciel, Paris, France, 
offers its Specif—a graphics-oriented tool for support for 
IDEFO and SADT, the structured analysis and design 
technique from Softech, Waltham, Mass. L] 





Stephen Evanczuk is a contributing editor of this 
magazine. 
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An advanced video display processor puts television at the center 


of the next generation of home information systems OI by Mark Kisner and Jean Ladd 


Ww a bit of help from a new kind of very large- 
scale integrated video processor and the huge data 
bases now being assembled for videotex, the everyday TV 
receiver is about to become the linchpin of a new infor- 
mation era. The technology that will take TVs out of the 
era of entertainment and into the information age is the 
same one already responsible for video games, home 
computers, videotex, and teletext: microprocessors, mem- 
ory, and a relative newcomer, the video display 
processor. 

Recently, Texas Instruments refined the video display 
processor it designed to support the North American 
Presentation Level Protocol Syntax standard for videotex 
and teletext. This new chip has been dubbed the Ad- 
vanced Video Display Processor, or AVDP. 


A scenario 


Every computer buff knows that TV receivers can do 
more than merely reproduce the commercial programs 
transmitted over the airwaves. A few years ago, when the 
first video games appeared, manufacturers held costs in 
check by using home TV receivers as the display vehicle. 
With the introduction of home computers, the same sce- 
nario was played out again: Users 
saved money by employing their TV 
sets for display. And with the com- 
ing of the third wave of computer- 
















video technology for videotex and te- COLOR 
letext, home TVs will once more ee 


provide the visual medium. 

From the late 1970s onward, ran- 
dom-access-memory chips had the 
density required to store image infor- 
mation for TV _ displays. Today’s 
RAMs have up to an order of magni- 


1. Electronic evolution. Low-cost consum- 
er electronics systems are gaining sophisti- 
cation. Home computers have displaced vid- 
eo game consoles, and before the decade’s 
end, home information systems will replace 
home computers. 
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VIDEO GAMES 


USER INTERACTION 


1982 


tude more storage capacity and can hold all the data 
needed for color picture descriptions, updating informa- 
tion on screen, and handling animation. In fact, with 
current-generation 64-kb RAMs, storage for the entire 
bit-mapped TV display is available, and enough memory 
space remains to allow the central processing unit to 
store the information it needs to control the entire video 
system. 

Dramatic improvements have also tranformed the mi- 
croprocessors that act as CPUs providing the intelli- 
gence, control, and screen manipulation for video sys- 
tems. As. video processor. controllers, 8-bit 
microprocessors are cheap solutions with enough punch 
for a variety of video tasks. Increasing the speed and 
throughput for sophisticated graphics is a job for 16-bit 
microprocessors. At the moment, however, their 8-bit 
counterparts have a cost advantage that is keeping them 
alive for price-sensitive consumer applications. _ 

Video display processors have simplified the problem 
of keeping system costs down and given 8-bit micro- 
processors the help they need for complex video tasks. 
These functions can be performed by a microprocessor 
tailored for graphics, but it is more efficient and cheap- 
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er to use a dedicated chip 
optimized for such cycle-in- 
tensive chores as timing and 
memory refresh, video tim- 
ing, video display refresh, 
and the conversion of digital 
signals to the analog form 
that TV receivers require. 

These chips are a relative- 
ly new breed of processor. 
Although they have been on 
the market for just a few 
years, they have been used 
in U.S.-made TV sets, which 
use a Standard 525-line for- 
mat, and in sets that use the 
625-line format of Europe’s 
PAL system. 

Low-cost video systems 
will become increasingly im- 
portant because videotex 
and teletext can bring exten- 
sive computer-graphics-ori- 
ented application data bases 
into individual homes. Now, 
for example, users have ac- 
cess to the vast assortment 
of programs for home and 
personal computers. As vi- 
deotex and teletext prolifer- 
ate across the country, TV 
sets will also be incorporat- 
ed into the home informa- 
tion systems that lie ahead. 

TV has been evolving into 
the focus of such systems—offering both graphics and 
text support—since the early 1980s, when relatively sim- 
ple computer games appeared (Fig. 1). Mid-decade will 
probably go down as the era of home and personal 
computers—a trend that will probably last well into the 
1990s. 

The wave of the future is the use of TV for videotex 
and teletext, giving just about anyone access to data 
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2. Two foundations. Videotex and teletext will form the founda- 
tions for the coming generation of home information systems. With 
videotex (a), users can interact with a variety of computer data 
bases, while teletext (b) is essentially noninteractive. 





banks containing business, 
banking, shopping, educa- 
tional, and other kinds of in- 
formation, such as _ news. 
Mature home information 
systems, which are probably 
a few years away, will incor- 
porate this transaction capa- 
bility with all applications 
that use TVs for ‘display. 
They will be a communica- 
tions and_ video-display 
home appliance serving just 
about all entertainment, edu- 
cation, and business needs. 

With each incremental 
upgrade in system capabili- 
ty—from games to comput- 
ers to home information sys- 
tems—comes a correspond- 
ing need to upgrade the 
power of the video system. 
Video games require graph- 
ics that can support such 
animation capabilities as 
scrolling and sprites, the 
special kind of animation 
that permits the screen and 
multilevel pattern to move 
smoothly. User interaction 
is generally simple, often in- 
volving nothing more than a 
joystick. 

With the advent of home 
and personal computers, a 
much higher level of human interaction was required to 
handle text, so keyboards replaced joysticks as the user 
input device. Good personal computer systems must be 
able to provide 80 columns of text on screen and should 
also offer such features as graphics overlay, enhanced 
color graphics, and sound for games or user interaction. 

As the name implies, a graphics overlay increases the 
amount of information that can be presented on a single 
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3. Video integration. A generic video system operates under the control of a central processing unit to generate graphics and text images ona 
TV screen. Except for the random-access memory, all functions shown can be incorporated into a single chip. 
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screen, SO computer-generated im- 
ages can appear over a live video 
signal. Text, for example, can be 
added to a picture while the picture 
is being displayed, an important fea- 
ture in educational and information 
systems. To do all this, the video 
system must be powerful enough for 
two different kinds of data to share 
the same display area. 

Making TV the focus of home in- 
formation systems means getting it 
ready to handle videotex and tele- 
text. Because the system must be 
able to carry on communications ser- 
vices with a host computer, upgrad- 
ing present video systems for videotex will require the 
addition of a modem, more memory, and new video 
display processors. The subscriber’s system connects to 
the videotex remote computer through the modem on the 
telephone lines. Although telephone transmission has pre- 
dominated, cable TV is being tested as another possible 
delivery system (Fig. 2a). 

Teletext requires the same video system components as 
videotex—CPU, memory, and a video-display-processor 
chip—but is a noninteractive system that uses either 
broadcast transmission or cable distribution. Teletext 
data is transmitted during the vertical blanking interval, 
the TV receiver’s flyback time (Fig. 2b). 

Both videotex and teletext have been designed around 
NAPLPS, so all data services in a communications net- 
work can be standardized. Services that require the inter- 
active capabilities of videotex include airline- and hotel- 
reservation systems, home banking, the buying and 
selling of securities, and home shopping. As most cable- 
TV subscribers already know, teletext is more suitable for 
news, weather, and sports information; stock market re- 
ports; and advertising. 













Video 
colors 
pixels 


The technology factors 


If digital devices are to meet the challenge of the home 


information era, they must keep pace with the march of 


computer-video technology (see table). To handle the 
data processing and video-display loads of home informa- 
tion systems, 8- or, preferably, 16-bit microprocessors 
must replace the 4-bit chips that were adequate in the 
video-game days. Video display processors, which then 
typically operated with CPU access times of 10 ms, now 
have 5-ms access times, but to meet the needs of home 
information systems, access times must be cut still fur- 
ther, to 1 or 2 ms. 

Users need two things out of enhanced computer 
graphics: more and varied colors, and higher screen reso- 
lution. In a raster-graphics system, such as a standard 

| TV receiver, both the bit-mapped and table-driven ap- 
proaches create images on screen. With the bit-mapped 
method, every pixel is defined independently by digital 
data stored in memory. Table-driven systems use a series 
of look-up tables stored in memory to define specific 
patterns on screen. 

To produce text, the table-driven approach, a font-type 
orientation, is adequate. But to display sharp graphics 
images, the pixel must be associated with the data that 
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defines its color. Bit mapping is therefore mandatory for 
enhanced graphics. 

Both bit-mapped and table-driven graphics can expand 
color capabilities by using a color palette: dedicated 
memory that provides additional color information. For 
example, 512 color options can be specified in a 
NAPLPS video system. From this selection, the user can 
choose 16 colors for display at any one time. Because 
they can be shadings of the same color or very different 
colors, the palette system offers a far richer presentation 
than other techniques do. 


Falling prices 


Retail prices of popular consumer electronics systems 
have dropped, and—because cost reductions follow large- 
volume sales—most of the reduction can be attributed to 
the integration of system functions into LSI digital com- 
ponents. As the prices of consumer electronics products 
fall, those products tend to become obsolete. 

For example, the drop in home computer prices has 
nearly eliminated video game consoles as consumer prod- 
ucts, because the more powerful machines offer all the 
capabilities of the less powerful ones, plus many more, at 
an only slightly higher price. In the same way, home 
information systems will supplant home computers by 
providing computer functions plus videotex and teletext. 
Of course, the development of advanced CPUs, memo- 
ries, and video display processors is the driving force 
behind this increase in functionality. 

One way to reduce the components costs of video 
systems is to combine the functions of the TV display 
controller and its supporting logic in a single VLSI chip, 
as TI has done in its AVDP. To understand how this 
was accomplished, consider the elements of a video sys- 
tem (Fig. 3). 

Usually, a video system’s CPU, memory, and support- 
ing logic occupy an entire printed-circuit board costing 
several hundred dollars. Working through an 8- or 16-bit 
bus, the CPU must accommodate an interface that ac- 
cepts the information and stores it in registers. This data 
forms the video system’s instruction and data base. The 
CPU interface and registers contain circuitry to permit 
handshaking, or control of operations between the CPU 
and video system. 

The video system controls the timing and synchroni- 
zation of the vertical and horizontal display of informa- 
tion on screen. To ensure that the information winds up 
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4. Advanced chip. Except for RAM, all the necessary functions have been integrated into the Advanced Video Display Processor chip. This sin- 
gle-chip controller operates with the system CPU and video memory to generate images for a raster-scan display. 


at the correct position on the display, the graphics and 
text processors maintain a correlation between the data 
to be displayed and its screen location. Because graphics 
processing is essentially random, it is handled on a pixel- 
by-pixel basis in an endless variety of combinations. 

Text processing, however, is pattern-oriented and can 
be defined as a predetermined array of block figures— 
letters, numbers, punctuation marks, and so forth. The 
bit-mapped approach is the most efficient way to handle 
the complete variability of graphics data, while the pre- 
dictability of text management is better suited to the 
block-format table-driven method. 

RAM is dedicated to storing information for the dis- 
play, including pattern and color descriptions. The CPU, 
which defines the data stored in RAM, is responsible for 
the video system’s overall intelligence and data. After the 
information to be displayed has been assembled, color 
can be added with the color-palette technique. 

The video interface is a complex function and has 
more roles than just a simple digital-to-analog converter. 
Video monitors typically accept video in the form of 
composite video or a red-green-blue system. In addition, 
different standards govern these interfaces. For example, 
the NTSC (National Television System Committee) for- 
mat is the standard in the U.S., and PAL in Europe. 
Depending on the type of display to be driven, video 
systems use somewhat different functions; the color-en- 
coding circuitry of a composite video system is different 
from that of an RGB system, much as NTSC and PAL 
are different. 

In replacing a separate controller and its associated 
support circuitry, the AVDP chip can act as the heart of 
a complete video system (Fig. 4). TI’s AVDP is one of 
the few chips of its type that is NAPLPS-compatible, 
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and it also has a variety of other applications. 

Basically, the chip was designed to control a raster- 
scan display and its video image, which is stored in 
dynamic RAM. The AVDP can support a display of 256 
pixels (horizontal) by 210 pixels (vertical) in the bit- 
mapped mode. It displays up to 16 colors selected from 
its internal 512-color palette and handles text through its 
80-character-by-25-line text mode. In addition, a special 
high-resolution table-driven graphics mode has been in- 
corporated to provide a display-screen resolution of 512 
by 192 pixels. 

The AVDP also supports interaction with an external 
video source. When operated in the external-video mode, 
the chip allows computer-generated alphanumeric and 
graphics information to be overlaid on conventional vid- 
eo images. This capability makes possible enhancements 
to conventional video displays by allowing quick and 
easy updates to the displayed program—a big advantage 
when it comes to updating an educational tape or disk 
that might otherwise need refilming. 

The CPU-to-AVDP interface occurs over an 8-bit bi- 
directional data bus controlled by three lines from the 
CPU and a programmable interrupt line. As a result, the 
CPU can perform a variety of operations, such as writing 
to and reading from the video RAM, writing to and 
reading from the AVDP’s internal registers, and writing 
to an internal sound generator included in the AVDP. 

The system described contains some external circuitry, 
such as the device-select block. However, the AVDP 
goes a long way toward incorporating all the functions 
needed to generate the video, control, and synchroniza- 
tion signals for TV receivers in low-cost video systems.1 





The authors are with Texas Instruments Inc., in Houston. 
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Can you name another project management system which: 


e Lets you quickly create a project schedule then interactively reconfigure it 
e Lets you set up dependency relationships visually 


e Allows resources to be assigned to multiple activities and multiple projects, 
highlighting any potential overscheduling 


e Provides a self-teaching ‘menu’ mode for the new user and a powerful 
‘expert’ mode for the experienced project engineer | 


e Automatically prepares a project schedule which meets dependency and 
resource constraints 


e Summarizes variable and fixed project costs at all levels 
e Encourages the use of project ‘templates’ in creating and modifying plans 
e Uses the full power of the IBM® PC and compatibles 


and has: 
e Gantt chart e Lotus 1-2-3 interface 
e Resource spreadsheet e Multi-oroject aggregation 
@ Critical path network e Scrolling 
e Status monitoring e Windowing 
e Time data capture e Help menus 
e Multi-level reporting e Online tutorial 
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Users get their choice of either an IBM PC AT-based Dash schematic designer or 


an enhanced version of the IBM PC- or XT-based Dash-1 and Dash-2 UO by Steve Zollo 


ust a few weeks after its announcement, the IBM 

Personal Computer AT is again the subject of atten- 
tion, as FutureNet Corp. is promising to begin delivery 
next month of AT-based versions of its Dash schematic 
designer. In addition, the firm has recently unveiled a 
more powerful version of its Dash-1, which is based on 
the IBM PC and XT: the Dash-2. 

The PC AT version, called the Dash/AT99, is based 
on the new AT computer with 512-K bytes of random- 
access memory, 1.2-megabyte and 360-K-byte floppy disk 
drives, and a 20-megabyte Winchester disk drive. The 
Dash/AT99 is available in both the Dash-1 and Dash-2 
configurations. 

The PC- and XT-based Dash-2, which is currently 
available, has been outfitted with a new coordinated set 
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of enhanced mouse-driven features for editing, plus on- 
screen help and a more sophisticated parts library 
scheme. The Dash/AT99 is provided as a complete turn- 
key design system, and includes the computer, a propri- 
etary graphics controller board, software, mouse, printer, 
and Strides, a hierarchical design package that extends 
the design capability of the system to gate-array and 
very-large-scale integrated-circuit design. The Dash/ 
AT99 is also available as an add-on package in the Dash- 
1 and Dash-2 versions. 

“We couldn’t have been more delighted by the IBM 
announcement of the AT,” remarks Terry Zimmerman, 
vice president of marketing for FutureNet, a producer of 
electronic design work stations and an IBM value-added 
dealer. ‘“We knew 10 minutes after the announcement 
exactly what we wanted to do with it,” he says. 
Zimmerman adds that FutureNet, which to date 
has delivered approximately 1,500 of its sche- 
matic design systems worldwide, placed produc- 
tion-quantity orders for the PC AT just a couple 
of days after it was announced. 

The Intel 80286-based PC AT has an internal 
memory that can be expanded to over 3 mega- 
bytes as well as 41.2 megabytes of disk storage 
with eight expansion slots. “With the addition of 
the FutureNet Dash capability, the IBM AT is 
ideal in the engineering environment for sche- 
matic design and as a universal front end to 
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larger computer-aided design systems,” Zimmerman em- 
phasizes. The Dash-1/AT99 is priced at $15,380, while 
the Dash-2/AT99 version goes for $15,980. The add-on 
packages sell for $5,380 and $6,280, respectively, for the 
Dash-1 and Dash-2 models. 

Claimed to be faster than the Dash-1, the PC- and 
XT-based Dash-2 has additional features that simplify 
design of schematics. Dash-2 files are compatible with 
Dash-1 drawing files. Dash-2’s capabilities, which are 
available on the Dash/AT99 versions as well, include a 
tag-and-drag feature with which the user can pick a 
symbol and drag the targeted selection across the screen 
while maintaining already established connections, an 
area-definition feature that uses the mouse to locate any 
two opposite corners of a desired area, and a window- 
save feature that allows the user to mark up to four 
window displays that he can recall at a later time by a 
single keystroke. 

The new Dash-2 also includes a function called 
Strides, a structured schematic editor with which the 
user can create a relational data base of schematics, pen 
lists, net lists, and parts lists covering an entire design 
project. Effects of changes to one document in the docu- 
ment tree are incorporated into the overall design 
automatically. 

The Dash-2 add-on package for the IBM PC sells for 
$5,980 with the complete Dash-2 system, including the 


PC along with a printer, selling for $9,980. Dash-2 for 
the IBM PC XT is priced at $6,280 for the add-on 
package and $12,980 for the complete system. Upgrade 
packages to provide Dash-2 capabilities on existing Dash- 
1 Edit and Strides systems are available and sell for $250 
each. 

FutureNet Corp., 6709 Independence Ave., Canoga Park, Calif. 
91304. Phone (818) 700-0691 

[Circle reader service number 338] 


32-bit work station 
sustains 2 MIPS 


Believing that currently available engineering work sta- 
tions provide an attractive price-performance ratio and a 
low entry price but are limited in performance, a one- 
year-old start-up, Celerity Computing, has assembled a 
work station using its proprietary 32-bit computer and 
industry standards such as Unix, Multibus, and Ethernet. 
The C1200, which can be configured with up to 24 
megabytes of physical memory, executes 2 million single- 
precision and 1.5 million double-precision Whetstone 
instructions/s. 

The work station performs at 1.5 to 2 times the speed 
of the VAX 11/780 for engineering workloads, at less 
than one third the cost, according to the company. The 
model C1200 is not a personal computer appearing as an 
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engineering work station, but a fully capable 32-bit mini- 
computer that is configured to solve the computational 
problems of the professional engineer, the company says. 

The system architecture allows for flexible configura- 
tion of the product to accommodate single- or multiuser 
systems, either standing alone or networked for access to 
peripherals and sharing data. The processor architecture, 
which is partly based on the NCR 32-bit chip set, is 
optimized for high performance on computationally in- 
tensive tasks and supports flexible, high-performance bit- 
mapped display generation. 

Other system features include high-performance, dou- 
ble-precision floating-point arithmetic, a large virtual-ad- 
dress space, and full 32-bit data paths. 

The model C1200’s operating system is based on an 
advanced version of Unix, the University of California at 
Berkeley’s 4.2 BSD. The software is optimized for the 
work-station environment with extensions to support bit- 
mapped graphics, multiple window displays, distributed 
files, and enhanced communications. 

Compilers available include Fortran, Pascal, and C. 
Celerity’s system is built around a Multibus-compatible 
bus, which provides the user with a wide choice of peri- 
pherals. Accelnet, Celerity’s integrated networking prod- 
uct, can communicate with other systems connected in 
an Ethernet. 

The model C1200 is offered with two different color 


ONLY TWAS BUSINESS CLASS 
GUARANTEES 6 SEATS ACROSS TO BOTH 
EUROPE AND THE MIDDLE EAST. 







MOST AIRLINES HAVE 8. 


For space and comfort across the Atlantic, the 
smart money's on TWA. Because TWA has 6-across 
seating on every nonstop from the U.S. to Europe and 
the Middle East. Most airlines have eight. And every 
seat is either an aisle seat or window seat, so you'll 
have more room to work, and more room to relax. 

And now you get comfortable 6-across seating 
on every widebody TWA flies overseas—our L-1011's 
as well as our 747’s. That's because we’ve folded down 
the two middle seats and added more legroom in our 
L-1011’s. So now, they're more comfortable than ever. 

TWAs Ambassador Class. Just six seats across 
on every flight to Europe and the Middle East — 
not eight like most airlines. 

Who's your money on? 


Youre going to like us 
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It’s time to discuss 





our future ina 
| whole new language. 


Never before has Martin Marietta Denver Aerospace offered com- 
puter software professionals as big a challenge, as bright a future, or 
as great an opportunity as we can today. 


Defining the future 


It all revolves around ADA—the computer software language of the 
future. ADA will play a major role in our fundamental commitment to 
becoming the industry’s centre of software excellence. 

But exploring ADA’s potential and discovering its new applications 
requires special people—people who want to reach out for the future 
and help define it. 





Learning the language 


As the largest consumer of software in the world, the U.S. govern- 
ment has ensured ADA’s success and widespread use by proclaim- 
ing it their language of preference for all government projects. 

At Martin Marietta, we’ve moved quickly to incorporate ADA into 
our plans for the future. At our Denver facility, located at the foothills 
of the Rocky Mountains, employees are already involved with inten- 
sive on-site education, including a 13-week introductory course. And 
the more they learn about ADA, the more they understand what a 
successful future is all about. 

If you're interested in learning more, contact Martin Marietta 
Denver Aerospace today. There’s a good chance that when we 
discuss your future, we’ll be talking the same language after all. 


Ada: The language of the future. 


Martin Marietta Aerospace has professional 
opportunities available for engineers with 
at least 3 years experience in: 


SYSTEMS 

EMC/Tempest 

Systems Survivability 

Mass Properties 

Human Factors 
Reliability/Availability 

Flignt Operations 
Operations Training Specialist 
Operations Rehearsal 
Engineer 

Systems Interface 

Trade Study Analysis 
Deployment/Activation 
Orbital Mechanics 

Mission Analysis/Operations 
Guidance and Control 
Systems Requirements and 
Design 

Computer Controllers 
Software Systems Analyses 
Computer System Security 
Computer System Modeling 


SYSTEMS SAFETY 


LOGISTICS 

e Logistics Support Analysts 

e Maintainability Engineers 

e Senior Technical Writers 

e Engineering Supplier Data 
‘Checkers 


MECHANICAL ENGINEERS 

e Structural/Mechanical Design 
Engineers 

e Structural Dynamic Engineers 

e Thermal Engineers 

~e@ Stress Analysts 


TEST 

e Test Requirements Engi- 
neer—Systems 

e Test Requirements Engi- 
neer—Mechanical 
Equipment 

e Test Requirements—Com- 

ponents or Systems 

Electronics Test Engineers 

Software Test 

Checkers 

Liaison Engineers 


SOFTWARE 

e Data Communications 

e Digital/Simulation 
Modeling 

e Data Base 

e Software Applications 

e Operating Systems 
Software 


Computer Systems 
Software Quality 
Computer Controllers 
Artificial Intelligence 


SOFTWARE TEST 


ELECTRONICS 

e Guidance and Control 
Spacecraft Analysts 

e RF/Microwave Hardware 
Engineers 

e Signal Collection Systems 
Engineers 

e Communications Systems 
Engineers 

e Senior Millimeter Wave 
Systems Engineers 

e Antenna Engineers 

e Digital Circuit Design 

e Microprocessor Hard- 

ware/Firmware Design 

Engineers 

Fiber Optics Systems Design 

Engineers 

VLSI and VHSIC CAD/Soft- 

ware Development Engineers 

Analog Circuit Design 

Program Parts Engineers 

Parts Engineering Specialists 

Radiation Effects Analysis 

Worst Case Analysis 

VLSI Design Engineers 

Parts Test Engineers 

Computer Aided Circuit 

Design 

Electrical/Electronic Engineers 

e Power Conditioning Circuit 
Design Leads 

e Solar Array Designers— 
Spacecraft Power 

e Power Systems Engineers 

e Analog Circuit Design and 
Analysis Engineers 

e Electrical Distribution 
Designers 

e Artificial Intelligence 
Specialists 

e Robotics Engineers 

e Flight Data Subsystem 
Engineers 

e Flight Data. Systems Digital 
Design 

e Flight Data System Analog 
Design 

e Packaging Cable Designers 

e Senior Product Design 
Engineering —Electronic 
Packaging 


MARTIN MARIETTA 


e Thermal Analysis Engineers 
e Printed Wiring Board Design 
Engineering—Electronic 

Packaging 


QUALITY SOFTWARE 


MANUFACTURING 
e Manufacturing Engineers 
e Tool Engineers 


AEROSPACE PROGRAM 

PLANNERS 

e Hardware or Software 
Development 

e Logistics 

e Procurement 

e Strategic and Long-Range 
Planning 

e Risk Assessment 


CONTRACTS 

e Contract Managers 

Contract Administrators 

Data Management Specialists 
Contract Engineers 


MATERIEL OPERATIONS 
e Subcontract 
Administrators 
e Buyers/Sr. Buyers 
e Sr. Subcontract Cost Analysts 
e Design Packaging Specialist 


FINANCE ESTIMATORS 
e Cost Estimating 

e Spares Pricing 

e Proposal Preparation 
e Parametrics 

e Contract Negotiation 


RECENT EXPERIENCE ON GOV- 
ERNMENT/DOD STATE OF THE 
ART PROGRAMS A REAL PLUS. 


SPECIAL BACKGROUND INVES- 
TIGATION MAY BE REQUIRED. 


Please send a confidential 
resume to: Martin Marietta 
Denver Aerospace, P.O. Box 
179, L1311, P794, Denver, CO 
80201. No agencies please, we 
prefer talking to the individual. 


U.S. CITIZENSHIP REQUIRED. 


An Affirmative Action Employer 
Actively Seeking the Veteran and 
Handicapped. 
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graphics display subsystems, both of which are available 
with table or mouse. The high-resolution display stations 
use a 19-in. 60-Hz noninterlaced refreshed monitor. This 
unit provides a resolution of 1,280 by 1,024 pixels, eight 
bit planes for color selection, and writing speeds of 
60,000 l-cm vectors/s. A medium-resolution display us- 
ing a 14-in. 60-Hz noninterlaced refreshed monitor is 
also available. 

The C1200’s basic configuration includes the 32-bit 
Accel processor, the extended floating-point processor, 2 
megabytes of error-checking and -correcting memory, 
and a software license. In quantity, the system sells for 
$45,000. The color display station sells for $27,600. Ini- 
tial shipments are scheduled for November. 

Celerity Computing, 9692 Via Excelencia, San Diego, Calif. 92126. 
Phone (619) 271-9940 [Circle 373] 





Single-board 8088 targets 
automation applications 


A multifunction single-board computer, the model ZT 
8806, combines an 8088 microprocessor, memory, and 
input/output functions on one standard bus board. It is 
aimed primarily at dedicated machine and instrument 
intelligence applications. The manufacturer intends the 
ZT 8806 for automatic applications requiring 16-bit com- 
putation power or memory-addressing capabilities ex- 
ceeding 64-K_ bytes. 

The ZT 8806 features a 5-MHz 8088 central process- 
ing unit that operates in MAX mode. In MAX, for 
math-intensive applications, it is possible to add the 8087 
Numeric Data Processor using Intel’s iSBC 337 piggy- 
back processor option. Five 28-pin byte-wide Jedec mem- 
ory sockets provide space for up to 64-K bytes of pro- 


grammable read-only memory and 32-K bytes of static. 


random-access memory. Larger amounts of programma- 
ble ROM can be added at the expense of RAM space. 
Available now, the ZT 8806 includes one serial port, 
five counter/timers, two 8-bit parallel I/O ports, and an 
interrupt controller. Priced at $465, it is supported by 
the same firm’s series 8800 prototype development sys- 
tem running on IBM-PC compatible systems. 
Ziatech Corp., 3433 Roberto Ct., San Luis Obispo, Calif. 93401. 
Phone (805) 541-0488 [Circle 340] 
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High-speed processors 
give fast read-hit rate 


Two processor modules, the 68010-based model PT- 
VME100 VMEbus module and the 68000-based model 
PT-VBS100 Versabus module, execute memory-resident 
programs with 75% zero-wait-state and 80% half-wait- 
state read-hit rates, respectively, says their maker. 

The 68000 Versabus module has a 16-bit microproc- 
essing unit with a 12.5-MHz clock rate, a 2-K-byte cache 
memory, and up to 64-K bytes of read-only memory, 
programmable ROM, or erasable PROM, in addition to 
a programmable timeout function. The 68010 VMEbus 
module offers a 32-bit data interface, a 16-bit micro- 
processor with 10-MHz clock rate, a 4-K-byte cache 
memory, four 28-pin sockets for local memory require- 
ments, and a timeout monitor with a software watchdog 
option. . 

In small quantities, either processor module sells for 
$3,200 each, with delivery taking three to four weeks. 
Performance Technologies Inc., 300 Main St., East Rochester, 
N.Y. 14445. Phone (716) 586-6727 [Circle 341] 





Bar-code decoder IC 


reads four types of codes 


Four major bar-code-system decoding capabilities are of- 
fered by the BR-01 complementary-MOS single-chip 
large-scale integrated decoder: UPC, EAN, and JAN 
(standard and short form); Codabar, 3 to 38 characters, 
including start/stop characters; Code 39, 2 to 38 charac- 
ters, including start-stop characters with or without 
check-digit calculation; and 2-of-5 Interleaved/Standard, 
1 to 38 characters, with or without check-digit 
calculation. 

The model BR-01 is an 8-bit microprocessor unit of- 
fered in either a dual in-line or a flat package. Other 
features include an asynchronous serial port for data/- 
command communication, buzzer port for local beep, 
and light-pulsating-control facility. 

The software commands include code selection, check- 
digit-calculation mode, start/stop-character elimination, 
read-error transmission, and buzzer remote beep. The 
model BR-01 runs on a single 5-V power supply and has 
a selectable baud rate of 9,600, 1,200, 300, or any other 
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rate using an external clock. Delivery 
takes two weeks; the price is $98. 
Opticon Inc., 36 Ramland Rd., Orangeburg, 
N.Y. 10962. 

Phone (914) 365-0090 [Circle 342] 


Typesetting preview software 


is based on AT&T’s Unix 


A computer-based path to fully speci- 
fied text, called ‘‘/usr/tools,” is a 
Unix-based typesetting preview pro- 
gram and an enhanced version of 
AT&T’s Documentor’s Workbench 
for microcomputers. 

The package includes a graphics 
driver, which allows text files format- 
ted by Unix troff or nroff commands 
to be proofed at the same site where 
they are produced. The driver sends 
the formatted file to a dot-matrix 
printer in a format comparable to 
that used during typesetting or vol- 
ume laser printing. 

“7Usr/tools” is available in both 
Coherent and Xenix versions for the 
IBM Corp. Personal Computer, PC 
XT, and IBM compatibles. In addi- 
tion, it supports technical-document 
production in Unix-based engineer- 
ing environments. 

The manufacturer claims that by 
allowing on-site corrections, ‘/usr- 
/tools’ eliminates extra iterations 
during typesetting. Once files have 
been previewed and corrected in the 
Unix environment, they can be trans- 
mitted to the manufacturer’s typeset- 
ting service through a modem or on 
disk or tape. 

Priced at $995, ‘‘/usr/tools’ is 
available now. 

Accucom Data Network Inc., 9730 Cas- 
cade Blvd., Suite 220, Tigard, Ore. 97223. 
Phone (800) 684-2850 [Circle 344] 


Source-level debugger 
runs in real time 


A programmer can now trace and 
display real-time program execution 
at the program source-code level by 
using two source-level debuggers, 
called the Source Probe and the Soft- 
ware Source Probe. These combine 
source-level debugging with in-circuit 
emulation. 

The Source Probe consists of a 
board that plugs into the personal 
computer and contains an umbilical 











The OKI SS Series of plasma displays offers a new way of 
communicating complex ideas for industry and the consumer. 
The flat displays provide a compact alternative to bulky CRTs 
in personal computers. Fine resolution and elimination of flicker 
and glare reduce operator eye-strain and fatigue. 

Other applications include point of sale and banking terminals, 
measuring instruments and numerical control machines. 


@ SS640400R ® SS256128R 
(W 640 dots x H 400 dots: Neon orange) (W 256 dots x H 128 dots: Neon orange) 
(Under development) e SS192020R 

® SS480240R (W 192 dots x H 20 dots: Neon orange) 
(W 480 dots x H 240 dots: Neon orange) e SS09601 6R 

® SS320160R (W 96 dots x H 16 dots: Neon orange) 


(W 320 dots x H 160 dots: Neon orange) 
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Oki is looking for sales representatives in your area. industry 
| company, itd. 
S. YAMAMOTO _ Overseas Marketing 


4-10-3 Shibaura, Minato-ku, Tokyo 108, Japan Tel.: Tokyo (03) 454-2111 Telex: J22627 
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CUSTOM AND SEMICUSTOM VLSI: ut 
SURVIVAL STRATEGIES FOR THE NEW ERA ; iL 


Custom and semicustom IC’s have advanced to the 
center of the forum. Are you equipped to meet the 
challenges of an ever-changing industry? 


Order the official transcript of this seminar, spon- 
sored by Electronics Magazine and Gnostic Concepts 
Inc. for an inside line on the questions of SURVIVAL. 


Send $150 or your company purchase order to: 
Electronics Week Books P.O. Box 541 Hightstown, N.J. 08520 
Please allow 4-6 weeks for delivery. Money-back guarantee. 
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cable that plugs into the computer’s 8088-based central 
processing unit socket. The Software Source Probe is the 
unbundled software from the Source Probe. It is said to 
provide all the same source-level debugging features ex- 
cept those requiring the hardware. 

Both debuggers are compatible with Lattice C, Micro- 
soft C, and Microsoft Pascal. The Source Probe has an 
on-line text editor and can display and edit up to 10 
source files at the same time. In addition, it provides 
such hardware-assisted debugging features as breakpoints 
on reading or writing to memory locations and protected 
memory. 

Both tools are available immediately from stock. The 
Source Probe sells for $3,190 and the Software Source 
Probe for $975. 

Atron Corp., 20665 Fourth St., Saratoga, Calif. 95070. 
Phone (408) 741-5900 [Circle 343] 





Ac circuit analysis eased 
by optimizing program 


An updated version of Comtran, a set of programs that 
simulates and optimizes analog circuits, runs on Hewlett- 
Packard Co. 9836, 9816, 9920, 9845, and 9020 comput- 
ers. The manufacturer claims that this version is more 
than 50 times faster than the HP AC-CAP program. 

Comtran may be used for simulating and optimizing 
both active and passive circuits with up to 98 nodes. It 
calculates all frequency and time-domain transfer func- 
tion and impedance results, including group delay and 
relative phase delay. 

The program also calculates an output waveform given 
any circuit and any input waveform. With Comtran, the 
user can study circuit behavior without building a proto- 
type, combine measurements with circuit models, and 
synthesize active filter circuits. The program is described 
as user friendly. 

Full-program demonstration versions are available of 
these copy-protected programs. The one-time fee and 
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licensing use prices are: AC-CAT, $750; S-Wave, $750; 
and Plot ST, $750. For the HP 9020 computer, each 
program is $1,500. 

Jensen Transformers, 10735 Burbank Blvd., North Hollywood, 
Calif. 91601. 


Phone (213) 876-0059 [Circle 345] 





Software links 8-, 16-bit 
development systems 


An interface between Intel iRMX 86 systems and the 
NDS-II Network Development System, the iRMX-NDS- 
II Link, uses a high-speed Ethernet coaxial cable to link 
individual iRMX systems 86/310, 86/330A, or 86/380 
with mass storage, line printers, and archives. The iRMX 
is a flexible system of off-the-shelf components. The 
NDS-II—a multiuser microprocessor development sys- 
tem—links 8- and 16-bit Intel development systems in a 
unified engineering environment. 

By connecting the two systems, the iRMX-NDS-II 
link provides a networked environment, including data- 
base and resource sharing, hierarchical file structures, 
and remote job execution. The maker says direct tele- 
phone assistance is available from its support engineers. 

The iRMX-NDS-II Link is available now. The soft- 
ware license is $2,500 for eight copies, and the Ethernet 
controller handset costs $2,000. 

Intel Corp., Literature Dept. I-12, 3065 Bowers Ave., Santa Clara, 
Calif. 95051. 


Phone (408) 496-9484 [Circle 346] 





Encapsulated capacitors 
are rated up to 2,200 pF 


Epoxy-resin encapsulated to resist humidity and chemi- 
cal effects, the model B33074 flame-retardant polypropyl- 
ene capacitor has a rated voltage of 100 V dc and a 
temperature range of —40° to +85°C. The axial-leaded 
device offers a rated capacitance of 2,200 pF, high stabil- 
ity, and a negative temperature coefficient. 

The manufacturer says that the capacitor can be used 
in printed-circuit boards and as a resonant circuit capaci- 
tor in radio-, inter- 
mediate-, and carri- 
er-frequency filters 
in telecommunica- 
tions. Furthermore, 
the B33074 capaci- 
tor’s _ flame-retar- 
dant enclosure ma- 
terial carries an 
Underwriters Lab- 
oratories’ 94V-O 
certificate to show | 
compliance with the enclosure requirement of UL-1414. 

The model B33074 capacitor typically costs 20¢ each 
when ordered in quantities of 1,000. Deliveries can be 
made in 12 to 14 weeks. 

Siemens Components Inc., 186 Wood Ave. S., Iselin, N.J. 08830. 
Phone (201) 321-4842 [Circle 351] 
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Voltage reference modules 
are stable to +2 ppm/year 


Voltage reference silicon diodes and 
voltage reference modules are now 
available that guarantee voltage-time 
stability better than 2 ppm/year and 
low-frequency noise better than 0.05 
ppm root mean square. The 
PRD7505 PRD7505-LN reference 
diodes drift no more than 5 
ppm/year, while the TCM-III/2 and 
TCM-IV/2 reference modules stay 
within 2 ppm/year. 

The silicon diode series is a family 
of selected and aged silicon reference 
diodes, mounted in a hermetically 
sealed, oil-filled metal can. The heart 
of each voltage reference module is a 
time-stable reference diode. Module 
circuitry buffers the reference diode 
from all unwanted external input 
voltage changes and output load 
changes. : 

The PRD7505-LN_ diode and 
TCM-III/2 module have an internal- 
ly generated noise of no greater than 
0.08 ppm. The TCM-IV/2 module 
boasts a noise figure, defined as the 
maximum residuals of 6-min aver- 
ages over 24 hours, that does not 
exceed 0.05 ppm. 

Available in 10 weeks, the diodes 
sell for $1,084 and $1,470 and the 
modules sell for $1,400 and $2,800. 
Standard Reference Labs Inc., P.O. Box 
388, Coan Place, Metuchen, N.J. 08840. 
Phone (201) 549-9280 [Circle 352] 

























Binary-coded switch 
measures just 0.19-in high 


A fully sealed subminiature switch, 
the 3300 Series Micro-Dip, is a low- 
profile binary-coded switch measur- 
ing 0.38 in.’ by 0.19 in. high. Perma- 
nent sealing is accomplished by an 
integral O-ring and epoxy-sealed ter- 
minals. The sealed switch has with- 
stood the Fluorinert leak test for 
board-mounted components and is 
designed to perform in_ harsh 
environments. 

The 3300 series comes in top- as 
well as side-adjustable models with 
either a flush or an extended actua- 
tor shaft. With single-pole binary- 
coded decimal or complement codes, 
the 10- or 16-position (hexadecimal) 
switches suit digital-logic applica- 
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BARBADOS AND INTERNATIONAL 
BUSINESS SERVICES. 
OUR TAX ADVANTAGES AREN'T OUR 


Barbados is the perfect location for 
international business and financial 
Services, captive insurance, ship 
registration and off-shore banking. 
Barbados, first of all, is an old 
established, politically stable 
country—with an equally stable 
economy. 
We're the financial and insurance oe 
hub of the Eastern Caribbean. a — 
We have excellent telephone / facsimile / satellite communications 
systems. 
And highly skilled workers. 
we're the center of a web of international air services. 
We do offer those quite pleasant tax advantages ae ave ieee 
importantly, getting money out of Barbados 
Spat USTRIAL iS uncomplicated. 
And visiting Barbados (as well as working 
CORPORATION there) is a lot of fun. 


800 Second Avenue ; , . ; 
New York, NY 10017 Write us or give uSa Call for our informative 
(212) 867-6420 brochure ‘Off shore Business in Barbados. 


“This material is prepared by Van Brunt & Company, Advertising-Marketing, Inc., 300 East 42nd St., New 
York, New York, registered with the Department of Justice, Washington, D.C. under the Foreign Agents 
Registration act as an agent of Barbados Industrial Development Corporation, 800 Second Avenue, 
New York, New York. This material is filed with the Dept. of Justice where the required registration Is 
available for public inspection. Registration does not indicate approval of the contents of this material 
by the United States Government.’ U.S. / Foreign Agents Registration No. 1704. 
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If you liked our 
1983 planbook, you'll 
love our new one. In 
fact, it’s so new it's just 
now coming off the press. tom designs. 
With a bigger format that For the same $5 price as our last 
really captures the beauty and the prac- brochure you can get started with our 
ticality of a Lindal Cedar Home. new 88 page planbook. Write Lindal 
With a Lindal, you get the warmth, Cedar Homes, P.O. Box 24426, Dept. 
durability, and the beauty of Western V94, Seattle, WA 98124. Or call toll- 
Red Cedar. Post-and-beam construc- free, 1-800-426-0536. and use Master- 
tion gives you great flexibility in design. | Card or VISA. In Washington call (206) 
And yougetsuperbenergy efficiency— 725-0900. In Canada write Box 2080, 
from thermal windows to R63 roofs. New Westminster, B.C. V3L5A3. 


Zs LINDAL CEDAR HOMES 
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We give 
you many out- 
standing house plans to 
choose from: 60 in all. Plus cus- 
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tions. The average unit price for nominal quantities is $2, 
for volume orders about $1. Shipment is six weeks after 
receipt of order. 

EECO Inc.,1601 E. Chestnut Ave., P.O. Box 659, Santa Ana, 
Calif. 92702. 


Phone (714) 835-6000 [Circle 372] 





With interface, printers copy 
a screen’s content exactly 


An interface between color printers and applications pro- 
grams running under MS-DOS or PC-DOS enables the 
printers to reproduce exactly what appears on the screen. 
Called EV Capture Plus, the interface also enables the 
user to transfer graphics, images, and text from a wide 
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spectrum of application programs to the firm’s ExecuVi- 
sion environment, where they can be enhanced and struc- 
tured as presentations. 

Capture can be performed at almost any stage during 
the operation of a program. For example, a user who has 
developed a bar graph in a graphics program can inter- 
rupt the program and capture the image to be printed 
out in color. It is possible to print the screen immediate- 
ly, or to store the currently displayed information on a 
disk in ExecuVision format. 

EV Capture drives industry-standard color plotters 
and printers, including the IBM Corp. color printer, IDS 
Prism, Hewlett-Packard Co. plotter, Quadram Quadjet, 
Epson FX-80 and MX-80/100, and Xerox Diablo Inkjet. 
The program, which runs under DOS 1.1, 2.0, and 2.1 
and consumes 34-K bytes of memory, is priced at $125. 
Visual Communications Network Inc., 238 Main St., Cambridge, 
Mass. 02142. 


Phone (617) 497-4000 [Circle 353] 





Software converts PC files 
into Wang WPS format 


Designed to help users of the MultiMate Professional 
Word Processor to exchange files between their personal 
computer and dedicated word-processing minicomputers, 
the MultiMate Exchange software was written to make 
IBM Corp. Personal Computers emulate the Wang word 
processor. The program will convert Wang’s WPS format 
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files to MultiMate DOC format and vice versa. 

The conversion process maintains almost 100% docu- 
ment integrity; no clean-up editing will be needed in 
most cases. Unlike conversion to ASCII files, exchange 
WPS conversion retains text-formatting information from 
the original document: format lines, centering, and tabs 
are maintained and no extra return characters are added 
to the converted file. 

Transfer of files between machines will require a de- 
vice called the FormScan Codem intelligent interface. 
Most PCs are set up to talk to other systems asynchro- 
nously, but the Wang communicates internal documents 
by binary synchronous transmission only. The FormScan 
Codem converts between these communications modes 
with error checking. It also takes into account Wang’s 
modifications to the 2780 bisynchronous protocol. 

The price of the bundled unit (MultiMate Exchange 
and FormScan Codem) is $7,500 plus $300 for installa- 
tion. Delivery time is 30 to 45 days. 

MultiMate International Corp., 52 Oakland Ave. N., East Hartford, 
Conn. 06108. 


Phone (203) 522-2116 [Circle 363] 





Tape drive backs up 
HP computer systems 


Intended for Hewlett-Packard Co.’s personal and techni- 
cal computers, a 4-in. tape drive subsystem has a for- 
matted capacity of 20 megabytes. Designated the model 
T100, the subsystem can back up an entire hard disk 
without using a host computer and will run like a hard 
disk with full random-access capability. A 64-K-byte 
cache memory is included to improve the performance of 
random read/write operations. 

The model T100, with a full streaming rate of 25 
s/megabyte, will back up HP’s or the company’s hard 
disks with capacities below 100 megabytes. The equip- 
ment may be used with non-HP computers with I[EEE- 
488 or HP-IB interfaces if special drivers are installed. 
The model T100 is activated by push buttons and does 
not require an extra software driver. In addition, the 
computer is not interrupted. 

Currently, the subsystem supports four types of HP 
disk emulations: a 15-megabyte volume, as in the 
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HP9134XV; a 10-megabyte volume, 
as in the HP9134B; a 5-megabyte 
volume, as in the HP9133V; and 4 
volumes of 1.2 megabytes, as in the 
HP9134A. 

The subsystem has three push-but- 
ton switches on the front panel to 
handle user commands; a light-emit- 
ting-diode display guides the user, in- 
dicates system status, and identifies 
failed components. 

The model T100 sells for $2,380 
each; deliveries take 30 days. 

Bering industries Inc., 1400 Fulton Pl., Fre- 
mont, Calif. 94539. 
Phone (415) 651-3300 

























































[Circle 357] 


Modem has 14,400-baud/s 
data-transfer speeds 


The Omnimode 14.4 modem has 
data-transfer speeds that reach 
14,400 baud. Front-panel control 
Over One modem or an entire net- 
work of modems eliminates the need 
to physically strap them at remote 
locations. A remote-modem-control 
option allows central site control of 
remote-modem speed, port configura- 
tion, strapping, transmission level, 
and modulation without remote op- 
erators or technicians. 

Diagnostic capabilities include 
standard modem and line tests plus 
CCITT V.54 loop tests. The 14.4 
also incorporates hardware and firm- 
ware to provide on-line performance 
over C2-conditioned lines. 

The modem is available now in 
both stand-alone and _ high-density 
central-site models. The central-site 
model can be mixed in the CS nest 
with up to 16 modems in 1554 in. of 
rack space. It is priced at $10,000. 
Racal-Milgo Inc., 8600 N.W. 41st St., Mi- 
ami, Fla. 33166. 


Phone (305) 592-8600 [Circle 358] 








Power conditioner blocks 
surges, power distortion 


Providing protection against power- 
line noise disturbances that can cause 
computers to malfunction, the Peak- 
Current Line 2 power conditioners 
correct electrical problems by means 
of the PowerLogic control, which 
features an internal microcomputer 
for voltage regulation. Output volt- 
age is kept within -8% and +4% of 
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Now! A Superior 
Software Package for 
Filter Designers. 


Whether you design digital, 
active RC, microwave, or passive LC 
filters, our S/FILSYN software 
package can solve all design, syn- 
thesis, and analysis problems in a 
few minutes at a computer terminal. 

No more struggles with ta- 
bles and with bits and pieces of 
computer programs that don’t talk to 
each other. No more payments to 
high-priced experts. 


SPECIAL REPORT 
OCTOBER 1 


Technology Update: Manufacturing 
e Automatic Test Equipment 
e Automatic Wiring ¢ Packaging & Interconnections 


Issue Date: October 1,1984 | 
Closing for Advertising: September 10, 1984 


Mh 


Hill 


S/FILSYN has been in use for 
over six years and has been refined 
into a highly user-friendly, rugged 
and thoroughly debugged program. 

For a new brochure and fur- 
ther information, call or write to 1353 
Sarita Way, Santa Clara, CA 95051. 
Telephone (408) 554-1469. 


ASSOCIATES 
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SAVE AT ELEK-TEK 
TEXAS INSTRUMENTS & 
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2 TI-LCD-Prog ... . 
5 


BA-55_  TI-66 


CALCULATORS 
EL 5100 T.... 
EL 5500 T.... 
EL 512 T 28 


HEWLETT-PACKARD 
HP-71B EXPANDABLE COMPUTER 
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e BASIC Language 

e Advanced Mat 

e 17.5K RAM 

e Expandable to 33.5K RAM 
ROM 


HP-75D (New) 


HP-41CX 
*245 


The great features of the 41CV 


PLUS Built-in: 


e Time Module Functions 
e Extended Functions Module 
e Enhanced Text [ASCII] 

FILE EDITOR 


HP-41C .... $145 
HP-41CV .... 168 


Optical Wand 
Card Reader 
Printer 
Quad R.A.M.(for HP41C). . 
Ext. Memory Module... . 
Ext. Function Module... . 
Time Module 
Mfr Sugg Elek-Tek 
HP-IL Loop Module 120 95 
Digital Cassette Drive 450 335 
Printer/Plotter(HP-IL] 450 335 


HP-2225B 
ThinkJet Printer (HPIL] 375 
SLIMLINE Shirtpocket Styled 
Power Packed Programmable 
LCD PROBLEM SOLVERS 
HP-11C Scientific 
HP-15C Scientific (New) 
HP-12C Financial 


CALL TOLL FREE 800-621-1269 
EXCEPT Illinois, Alaska, Hawaii 


Corp. Accts. Invited. Min. Ord. $15.00 Mastercard or Visa 
by mail or phone. Mail Cashier’s Check, Mon. Ord. Pers. Check 
vs to cir.) Add $4.00 ‘st item. (AK, Hi, P.R., Canada add 

10.00 first item) $1.00 ea. add'l shpg. & hand!. Shipments to 
IL address add 7% tax. Prices subj. to change. WRITE for free 
catalog. 30 da fy od ant at defective replacements 
only. ALL ELEK-TEK MERCHANDISE IS BRAND NEW, 
FIRST QUALITY AND COMPLETE. 


ELEK-TEK. inc. 


6557 WN. Lincoln Ave., oe IL 60645 


(312) 631-7800 ( WA EWA) 18) 
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nominal voltage for input-line volt- 


age variations of 90 V to 138 V ac, 
the manufacturer states. 

The Peak-Current Line 2 has low 
forward-transfer impedance and is 
designed to provide undistorted pow- 
er to high-crest-factor loads such as 
the types of switching power supplies 
found in most computer systems, the 
company claims. 

The following models are available 
in the given power ratings and deliv- 
ery schedules: model 70301, 500 VA, 
$470, two weeks; model 70303, 1000 
VA, $595, six weeks; model 70306, 
2000 VA, $1010, from — stock 
immediately. 

Topaz Electronics, 9192 Topaz Way, San 
Diego, Calif. 92123. 


Phone (619) 279-0831 [Circle 348] 





50- and 65-W switchers 
break power-price barrier 


Triple- and quadruple-output 50- and 
65-W switch-mode power supplies 
for microcomputers and peripherals, 
process-control systems and automat- 
ic test equipment are now being of- 
fered at the unusually low price of 
$0.60/W in quantities of 10,000 and 
up. 

The 10 models in the CF series are 
based on a _ minimized-parts-count 
flyback architecture and achieve a 
verified minimum mean time be- 
tween failures of 100,000 h, the man- 
ufacturer states. The series has an 
operating efficiency of 75% (typical) 
over the entire input range, maintain- 
ing cool operation despite input-volt- 
age variations. 

Over the —20°-to-+ 70°C operating 
temperature range, the +5-V output 
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has a stability of 0.05%°C (typical), 
while all other outputs have a stabil- 
ity of 0.1%°C (typical). 

In lots of 100, triple-output models 
sell for $44.30 for 50-W versions and 
$58 for 65-W units. Quadruple-out- 
put models sell for $48.20 for 50-W 
versions and $62.60 for 65-W units. 
Delivery takes three to five weeks 
after receipt of order, and quantity 
orders can be filled. 

Semiconductor Circuits Inc., 49 Range Rd., 
Windham, N.H. 03087. 
Phone (603) 893-2330 [Circle 347] 


Monochrome monitor has 
2,000-character resolution 


Designated the model SG-1000, a 
cathode-ray-tube monitor has a phos- 
phor green display and a dark face- 
plate over its screen to cut glare. The 
12-in. screen offers a resolution of 
2,000 characters. The 16.5-lb. mono- 
chrome monitor is compatible with 
many popular personal computers, 
such as the Apple II, Atari 800, 
Commodore 64, IBM PC, and the 
NEC PC. : 

The SG-1000 has scanning fre- 
quency, video circuit, and power in- 
put capabilities usually found in 
more expensive models, according to 
the company. 

Selling for a price of $129, the SG- 
1000 monochrome monitor is avail- 
able now. 

Sakata USA Corp., 651 Bonnie La., Elk 
Grove Village, Ill. 60007. 
Phone (800) 323-6647 [Circle 366] 


Data acquisition system 
suits Macintosh computers 


A data acquisition system dubbed 
Macquisition is based on the Apple 
Computer Inc. Macintosh computer 
and the Taurus One/OS5 data acquisi- 
tion front-end from Taurus Comput- 
er Products Inc. The hardware in- 
cludes a Macintosh with an Image- 
writer printer, 16 12-bit analog input 
channels, 16 digital input/output 
points, and a termination panel for 
easy field wiring. 

The system runs on Microsoft Ba- 
sic and Multiplan software as well as 
the company’s Macquisition soft- 
ware. The Macquisition package lets 
users set up a data acquisition appli- 
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cation by using a spreadsheet tem- 
plate. It then automatically collects 
the data and stores it in another tem- 
plate that can be reduced for reports 
and charts. 

Including installation and on-site 
training, the price for the package is 
$6,600. It is also available on a 
three-year lease basis at $240 per 
month. 

Small Business Computers of New En- 
gland Inc., P.O. Box 397, Amherst, N.H. 
03031. 

Phone (603) 673-0228 [Circle 354] 


Unit works unattended 
in cold climates | 


Designed for remote, unattended op- 
eration in arctic-type and other 
harsh environments for extended pe- 
riods of time, a data acquisition and 
telemetry system, the Arcdats-1, has 
the capacity for 75 input channels 
from most types of active and pas- 
sive transducers. Each channel has 
an input instrumentation amplifier, a 
user-selected gain setting, and its 
own voltage excitation level to the 
transducer. 

Arcdats-1 accommodates up to 
five 15-channel input modules with 
either 8- or 12-bit resolution. Input 
channel polling is performed at selec- 
table intervals, settable anywhere 
from scans/s to scans/month. It will 
store up to 2.2 megabits of data and 
can be used in a master/slave ar- 
rangement for data acquisition from 
several remote units. 

The system comes with a serial 
RS-232-C asynchronous data port 
for connection to a computer or mo- 
dem for real-time data reduction and 
analysis. Power is supplied by long- 
life battery packs. 

Available in four weeks after re- 
ceipt of order, a standard master sys- 
tem sells for $7,999. A 15-megabit 
optional memory is also available. 
Arctec Systems, 9104 Red Branch Rad., 
Columbia, Md. 21045. 
Phone (301) 730-1237 [Circle 355] 


Process controller integrates 
sequential control functions 


A microprocessor-based instrument 
that integrates sequential control 
functions into the MOD 30 control 
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group, the MOD 30 Sequence and 
Logic Unit configures both automat- 
ic start-up and shut-down as well as 
an interlocking and a batch-control 
scheme. It performs conditional logic 
and controls sequential and nonse- 
quential on/off states of outputs in 
increments of 0.25 s to 99.9 h. An 
off-line capability lets the program 
test and modify control sequences 
without disturbing the process. 
Priced at $1,900 in single-unit 
quantities, the unit can be delivered 
in six weeks after ordering. 
Taylor Instrument, 95 Ames St., P.O. Box 
110, Rochester, N.Y. 14692. 
Phone (716) 235-5000 [Circle 367] 


Motion-control system 
manages up to four axes 


The menu-driven, programmable 
model 3000 Indexing System simulta- 
neously controls up to four axes of 
motion, using one 16-bit 8088 micro- 
processor-based indexer for each 
axis. Up to four indexer boards can 
be used to coordinate complex mul- 
tiaxis moves, including time delays 
and conditional operations. 

Each axis can connect to limit 
switches, a joystick, and incremental 
encoders. The manufacturer claims 
electronic stepping accuracy of —F0 
steps of commanded distance, veloci- 
ty repeatability of 0.02%, and a 
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PolyFORTH II 


the powerful multitasking/ 

multi-user operating system 
is now available for most 

micro-computers running— 


CP/M-80 
and 


CP/M-86 


Offers CP/M users: 


e An ability to run multiple 
terminals 


e Unlimited control tasks 


e Concurrent printer 
operation 


These advanced features combine 
with FORTH, Inc.’s powerful ver- 
sion of the FORTH programming 
language to offer CP/M users the 
ideal environment for all interactive 
and real-time applications. 


Featuring speed of operation, shor- 

tened development time, ease of 

implementation and overall cost- 

effective performance, this system 

is fully supported by FORTH, Inc.'s: 

e Extensive on-line documen- 
tation 

e Complete set of manuals 

e Programming courses 

e The FORTH, Inc. hot line 


e Expert contract programming 
and consulting services 
















From FORTH, Inc., the inventors 
of FORTH, serving professional 
programmers for over a decade. 





Also available for other popular 
mini and micro computers. 


For more information contact: 


FORTH, Inc. 


2309 Pacific Coast Hwy. 
Hermosa Beach, 

CA 90254 
213/372-8493 

RCA TELEX: 275182 
Eastern Sales Office 

1300 N. 17th St. #1306, 
Arlington, VA 22209 
703/525-7778 


*CP/M is a registered trademark of Digital Research 
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velocity range of 0.017 steps/s to 1,092,000 steps/s. 
Priced at $3,800 for a unit controlling one axis, the 
model 3000 is available from stock. 

Compumotor Corp., 1179 N. McDowell Blvd., Petaluma, Calif. 


94652. Phone (707) 778-1244 [Circle 368] 





Screen printer helps make 
deposition more precise 


A semiautomatic screen printer for thick-film or solder- 
paste deposition permits a repeatable registration to with- 
in -£0.0005 in. The model SP-1500’s substrate-holder 
carriage travels on 34-in. hardened rods, and a drive 
cylinder with a built-in adjustable cushion on both ends 
positions the carriage rapidly and prevents it from slam- 
ming against hardened stops. Also, the printer uses only 
solid-state controls for its automatic print cycle. 

The machine is suitable for both prototype and high- 
volume production. One switch executes all modes, either 
single-print with flood return, print-flood, flood-print, 
alternate, and/or double, and contact or off-contact. A 
three-point screen-frame registration permits easy screen 
change, and the model SP-1500 accepts all standard 
frames up to 15 by 15 in., 17 by 12 in., or smaller. 

The spring-adjusted squeegee head also travels along 
the 34-in. hardened rods in an up-and-down motion to 
assure precise squeegee-to-substrate alignment over the 
entire print stroke. The print stroke is adjustable from 1 
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to 14 in., with print speeds from 0 to 15 in./s. The unit 
requires 115 V, 60 Hz, and 1 A; 50-Hz units are avail- 
able. It also requires a factory air supply of 80 to 125 
Ib/in.* at 6 ft?/min and a vacuum of 25 Hg at 4 ft?/min.., 
Available within eight weeks, the model SP-1500 is 
priced at $19,000. Including the unit that supplies the 
vacuum, the printer sells for $20,000. 
MPM Corp., 71 West Street, Medfield, Mass. 02052. 


Phone (617) 359-7928 [Circle 362] 





Line of board inspectors 
makes variety of checks 


One of three additions to the company’s printed-circuit- 
board automation line, the InterScan 1400 inspects bare 
boards for the presence and location of holes following 
punch pressing or computerized-numerical-control drill- 
ing operations. The model 1500, a pre-solder system, 
inspects the bottom side of boards to verify that compo- 
nent leads have penetrated the board and are clinched 
properly. 

The model 1000XT checks the top side of loaded 
boards for placement and polarity of components includ- 
ing dual in-line packages, diodes, and potted transistors 
that have markings such as stripes, dots, and notches. 
Each system uses the firm’s model 2000 vision system 
and high-resolution cameras to process the captured im- 
age using 64-level gray scale analysis techniques. 





The systems are equipped with a 400-K-byte 314-in. 
floppy-disk drive; an optional 10-megabyte hard disk is 
available. A single-board computer housed in the vision 
system provides 128-K bytes of random-access memory 
and 32-K bytes of battery-backed CMOS memory for on- 
board user data storage. The system has four RS-232-C 
channels through which to interface with the user’s host 
computer for executing data-base functions. Each system 
comes in a manual-load, stand-alone work station, or an 
auto-feed, pass-through model that can be integrated ' 
with existing lines for in-line inspection. 

The model 1400 sells for $39,900, while the models 
1500 and 1000XT are each priced at $47,500. Deliveries 
can be made within 60 days. 

Control Automation Inc., Princeton-Windsor Industrial Park, P.O. 
Box 2034, Princeton, N.J. 08540. 


Phone (609) 799-7743 [Circle 364] 
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Robot handler automates 
transport of substrates 


In a move to eliminate operator loading and unloading of 
hybrid substrates from a variety of substrate containers, 
an automatic handler option for the manufacturer’s 
W419 Passive Trim System is being introduced. The 
robot handler consists of two modules; an X-Z cartesian 
positioner arm equipped with a vacuum pick-up hand, 
and a shuttle arm attached to the W419 system that can 
move substrates into the system and remove finished 
ones at the same time. 

Linked with the model W419 by a hardware and soft- 
ware interface, the robot handler comes with a teaching 
pendant. The shuttle arm by itself is also available, for 
integration with existing furnace-to-trimming system con- 
veyors. 

Price for the complete handler (positioner arm and 
shuttle arm) begins at under $50,000. The shuttle arm is 
priced at about $20,000. Delivery will begin in the sec- 
ond quarter of 1985. 

Teradyne Inc., 183 Essex St., Boston, Mass., 02111. Phone (617) 
482-2700 [Circle 374] 


Translation and rotation unit 
suits crystal growing 


Based on a quartz crystal oscillator, a system for crystal- 
growing applications comprises microprocessor-con- 
trolled translation and rotation units that provide precise 
velocity control of high-resolution (10,000 steps/revolu- 
tion) stepper motors. 

The drives also can be fitted with a 20-mA current 
loop serial interface to operate with many computer con- 
trol systems, enabling them to perform such complex 
processes as multiple pass zone refining, accelerated and 
crucible rotation, and automatic diameter control. Rota- 
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tion rates in the 0.0001-to-99.99-rpm range can be set 
digitally on thumbwheel switches, with motor direction 
controlled by push buttons. The integrated rotational 
position from preset data is displayed on a digital read- 
out, and additional buttons permit fast rotation in either 
direction. 

The translation and rotation units have identical lay- 
outs. The selection switch in the translation unit is cali- 
brated to read from 0.01 to 9,999 mm/hr when the 
stepper motor is used with a 1.27-mm pitch lead screw. 

Priced at $15,400, the system can be delivered within 
10 weeks after receipt of order. 

British Information Services, 845 Third Ave., New York, N.Y. 
10022. 


Phone (212) 752-8400 [Circle 365] 





System lets microcomputers 
function as CAD stations 


A peripheral called Complete converts personal comput- 
ers into computer-aided design or engineering work sta- 
tions. The system carries out input and output functions 
including plotting, digitizing, and cursor-position control. 

In the plotting mode, Complete is a large-format D- 
size plotter featuring an automatic pen changer and is 
compatible with Hewlett-Packard Co. systems. In the 
digitizing mode, a cross-hair sight is projected onto the 
drawing and positioned to within one thousandth of an 
in. using an attached proprietary positioning device, des- 
ignated Fasturtle. In this mode, Complete emulates the 
Summagraphics protocol, the firm says. In the third 
mode, the Fasturtle is used for cursor positioning and 
menu selection. 

The system features an open flatbed plotting and digi- 
tizing mechanism that may be mounted horizontally or 
vertically on an office wall. It includes an RS-232-C 
interface and is software compatible with many other 
CAD packages. 

Available now, Complete sells for $5,995. 

Alpha Merics Corp., 20931 Nordhoff St., Chatsworth, Calif. 91311. 
Phone (213) 709-1155 [Circle 356] 





Satellite TV receiver permits 
remote control of functions 


A line of home satellite television receivers includes the 
SC-7037S, featuring infrared remote control and a built- 
in antenna-positioner control and power supply. The SC- 
7037 is a mid-priced model also offering remote-control, 
while the SC-7037E is a basic unit without these features. 

All the receivers offer such features as rapid scan 
control, signal-strength light-emitting-diode bar graphs, 
skew control, and audio fine tuning. An intermediate- 
frequency gain control provides balancing for cable loss 
if needed, and a switch lets installers replace down-con- 
verters for servicing without removing the entire receiver. 

Internal bypass circuitry on the models SC-7037S and 
SC-7037 facilitates automatic switching from satellite to 
outdoor antennas, cables, or other devices when the re- 
ceiver is turned off. The two models’ hand-held remote 
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control allows armchair control of basic functions. 


Available now, the line’s suggested list prices range 
from $776.55 to $1,235.80. 
Winegard Co., 3000 Kirkwood St., Burlington, lowa. 52601. Phone 
(319) 753-0121 [Circle 359] 





Filter eliminates signals 
that harm TV reception 


Intended for use with receive-only televisions, a filter 
inserts a high loss into the path of edge-band frequencies 
in the 60-to-80-MHz band, eliminating some of the spuri- 
ous signals before they reach the screen. 

A six-stage filter, which attenuates the unwanted fre- 
quencies, is 50 dB, and the notches can be tuned to allow 
precise positioning for maximum loss at the interference 
frequencies. Designed with stable air capacitors and coils, 
the unit comes in a case measuring 5 by 2 by 2 in, 
including mounting brackets. 

Available from stock, the filter sells for $68. 

Alaun Engineering, 2305 Florencita Dr., Montrose, Calif. 91020. 
Phone (818) 957-0618 [Circle 360] 
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Reed relay occupies 
small board space 


A microminiature reed relay, the series SG, occupies 0.16 
in.” of printed-circuit-board space. The manufacturer of- 
fers this relay for high-density packaging requirements. 

The series SG is available in single-pole single-throw 
(form 1A) and double-pole single-throw (form 2A) con- 
figurations. Options include electrostatic shielding and 
coaxial electrostatic shielding with terminations at both 
ends of the relay. The SG series can use any of several 
standard reed switches and comes with 5- or 12-V coils. 
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The SG series relay, in the 5-V, form 1A version, 1s 
priced at $1.05 in quantities of 1,000. Delivery takes up 
to seven weeks. 

Standex Electronics, 4538 Camberwell 
45209. Phone (513) 871-3777 


Rd., Cincinnati, Ohio 
[Circle 369] 


Solid-state relay family 
comes in varied packages 


Designed to simplify mounting into standard integrated- 
circuit pinouts, a. family of solid-state relays features 
discrete design as well as space-saving packaging. The 
line includes standard and custom packages in both con- 
ventional chassis mounts and printed-circuit pinouts. The 
SSR packaging is industry-standard for IC-style 
components. 

The concepts of in-line pinouts—single in-line package, 
dual in-line package, and double DIP—will make it easy, 
the manufacturer claims, for computer-aided design users 
to include relays in their software. The firm cites greater 
design flexibility for specialized applications in energy 
management, programmable controllers, robotics, and in- 
dustrial process control as applications advantages. 

Prices for the standard-design relays range from about 
$11 to about $25 in prototype quantities, and volume 
discounts are available. Delivery is four to six weeks after 
receipt of order. 

Electronic Instrument and Specialty Corp., 42 Pleasant St., Stone- 
ham, Mass. 02180. 
Phone (617) 438-5300 [Circle 370] 


Handheld multimeter has 
built-in frequency counter 


A handheld digital multimeter that features 414 digits 
with a maximum display of 19,999, the DM-7010 boasts 
nine functions on 33 ranges, with a claimed basic dc 
accuracy within 0.05% of 
the reading. The DM- 
7010 also has ac and dc 
current functions, resis- 
tance and conductance 
capability, diode and con- 
tinuity tests, and a fre- 
quency-counter range up 
to 200 kHz. 

Options offered are an 
ac current jaw adaptor, 
high-voltage probe, tran- 
sistor-diode test adaptor, 
and carrying case. Dc 
volt ranges are 200 mV 
to 1,000 V. 

The price of a_ unit, 
available immediately 
from stock, is $170. 

A. W. Sperry Instruments Inc., 








FREQUENCY 


wRey uu f BK 





245 Marcus Blvd., Haup- 
pauge, N.Y. 11788. Phone 
(516) 231-7050 [Circle 350] 
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Impedance bridge measures 
up to 13 factors 


A new generation of VideoBridge impedance bridges for 
users and manufacturers of passive components incorpo- 
rating cathode ray tube display and microprocessor con- 
trol, measures up to 13 impedance factors. The test- 
frequency range of the models 2150 and 2160 is 20 Hz to 
150 kHz, with 0.02% basic accuracy claimed by the 
manufacturer. This test-frequency capability is intended 
to make them especially attractive to users of compo- 
nents that operate at high frequencies, as in switching 
power supplies. 

The 2160 is a stand-alone version with a built-in cas- 
sette drive. IEEE-488 and RS-232-C interfaces can be 
used for remote programming and communication with 
peripherals; interfaces for automatic component handlers 
are available as well. 

The 2150 is priced at $5,195 and the 2160 at $6,195. 
Delivery for either is from six to eight weeks. 

Electro Scientific Industries Inc., 13900 N.W. Science Park Dr., 
Portland, Ore. 97229. 
Phone (503) 641-4141 [Circle 349] 


Board tester handles 
5,000 linked points in 1.8 s 


Able to test double-sided, multilayer, or inner-layer 
boards, the model 101 Continuity Analyzer can evaluate 
5,000 connected points in 2,000 networks in 1.8 s at 
1,000 V. The model 101’s test voltage range is 100 mV to 
1,500 V, and resistance measurements are from 0.1 2) to 
100 MQ). The model 101 employs an MC68000 processor 
with 512-K of random-access memory, two 5%4-in. flop- 
py disk drives, and a 40-column printer. 

The system’s menu-driven software includes edit func- 
tions on- or off-line, and a self-learn program that per- 
mits postproduction changes and accommodates file 
transfers, which are monitored on a video display termi- 
nal. The system is cost-efficient because pins are reusable 
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and neither wiring nor soldering is required. Fixtures are 

tested on a pneumatically actuated test head with grid 

access, and test cycling is activated by palm switches. 
A 20,000-point system at 600-V sells for $200,000 and 

is available 120 days after receipt of order. 

CIS Testronics, 1810 North Glenville Dr., Richardson, Texas 

75081. 


Phone (214) 238-8378 [Circle 361] 





A 24-pin programmed socket 
serves as adaptor for ICs 


Thanks to a new 24-pin programmed socket, integrated 
circuits having different pinouts can be used with current 
printed-circuit-board layouts. To establish pinout com- 
patibility, the programmed socket is inserted in place of 
the old IC and then the new IC is plugged into the 
company’s board. This allows many sources to be aes 
and facilitates the evaluation of new boards. 

The 0.385-in.-high socket meets industry standards 





with a thermoplastic insulator having an Underwriters 
Laboratories flammability rating of 94 V-O, as well as 
double-sided selective gold-plated contacts with closed 
entry for simplified insertion. 

Priced at $4 each in orders of 10,000 pieces, the socket 
is available in 10 days. 
4C Electronics Inc., 9330 Progress Pkwy., P.O. Box 868, Mentor, 
Ohio 44060. Phone (216) 354-6800 [Circle 379] 





Power modules let timers 
run on variety of voltages 


A simple plug-in power module converts timers in the 
Martec (Tele-Haase) solid-state line to operation with 
one of many ac or dc voltages. The product line includes 
time-delay, interval, on-off, recycling, and flasher 
options. 

The timers are available with one or two Form C 
connectors rated at 10 A; they mount in panels, on 
chassis, in 8- or 11-pin octal sockets, or on rails. Accura- 
cy of the complementary-MOS timing circuitry is speci- 
fied as 0.05%. Light-emitting-diode on/off indication 
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co 
ILLUSTRATED 
REFERENCE 
GUIDE TO 
THE LARGEST 
RADAR and RF 
INVENTORY 
IN THE WORLD 


e RADAR SYSTEMS & RF SOURCES: e 





150 MHz to 35 GHz. 
e ANTENNA MOUNTS: 
Autotrack, Search, X-Y, Nike Herc., 
Ajax, SCR-584. Capacity 50 to 
20,000 Ibs. Dishes to 60 ft. dia. 
RADAR INDICATORS 
PULSE MODULATORS 
HIGH VOLTAGE POWER SUPPLIES 





TUBES and PLUMBING 







r: 
/“ Radio-Research 
Instrument Co., Inc. 


2 Lake Avenue Extension 
Danbury, CT 06810 

(203) 792-6666 
TELEX 962444 


Circle 98 on reader service card 





CIRCUITS 
FOR 


ELECTRONICS 
ENGINEERS 


Almost 350 diagrammed circuits 
arranged by 51 of the most useful 
functions for designers. Taken 
from the popular ‘‘Designer’s 
Casebook”’ of Electronics, these 
circuits have been designed by 
engineers for the achievement of 
specific engineering objectives. 


wi, 
Order your copy today! eine 
Send $17.95 to: Hall 


Electronics Week Books 
P.O. Box 541 

Hightstown, N.J. 08520 
(Tel.) 609/426-5070 


Ten-day money-back guarantee. 
Allow 4 to 6 weeks for delivery. 
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INDUSTRIAL MODULES 


is standard, and remote operation is 
possible with an external 
potentiometer. 

Power modules adapt the timers to 
24, 42, 48, 110, 220, 240, or 380 V 
ac and 6, 12, 60, or 110 V dc. Ac/dc 
modules are available for operation 
at 24, 36, 42, and 48 V. Time ranges 





are from 0.05 s to 100 min. 

Available now, a Slim-Line octal- 
base on/off delay timer with 10-A 
single-pole, double-throw switch, 
type PE or PR, sells for $22.22 each. 
Martec Associates Inc., 1510 Jarvis Ave., 
Elk Grove Village, Ill. 60007. 


Phone (312) 956-8090 [Circle 377] 


12-point monitor watches contacts wired in series 
by sensing voltage across trip inputs 


A light-emitting-diode annunciator 
designed to monitor up to 12 alarm 
or shutdown contacts wired in series 
suits boiler control, mining, motor 
control, or assembly-line applica- 
tions. It indicates all contact open- 
ings and highlights the one that 
opened first by flashing. 

The AN-3190_ senses _ voltage 
across the contacts; similar annuncia- 
tors monitor contact current, and re- 
quire shunting this current around 
the contacts and into the annuncia- 
tor. Monitoring voltage eliminates re- 
lay-dropout problems and the need 
to select current-limiting resistors for 
the input. Voltage across trip inputs 
can be sensed from 300 down to 1 V, 
ac or dc. Relay output is provided 
for retransmission to a computer. 

Up to four AN-3190 annunciators 
can be grouped to provide first-out 
monitoring of up to 48 series con- 
tacts. The base price is $750 in single 





units and deliveries take four weeks. 
Rochester Instrument Systems, 255 N. 
Union St., Rochester, N.Y. 14605 

Phone (716) 263-7700 [Circle 375] 


Signal-conditioning modules 
for three jobs added to line 


Expanding the options for the mak- 
er’s 3B-series signal-conditioning sub- 
system, six modules target strain- 
gage, dynamic-voltage, and power- 
monitoring applications. The 3B18 
provides bridge excitation and ampli- 
fication of strain-gauge bridges rang- 
ing from 100 2 to 10 kQ, and has a 
typical bandwidth of 20 kHz. 

The 3B40 and 3B41 modules offer 
10-kHz dynamic-voltage capability at 
+1 mV to +1 V and +1 V to +10 
V, respectively. Ac-input modules in- 
clude the 3B42, which has an input 
range of 20 mV to 1 V; the 3B43, for 
inputs of 1 to 50 V; and the 3B44, 
for 50-to-550-V inputs. 

All 3B-series input modules pro- 
vide simultaneous voltage (0 to 10 V 
or +10 V) and current-loop outputs. 
The 3B18 and 3B41 are priced at 
$175 each; the 3B40, 3B42, and 
3B43 are $200. 

Analog Devices Inc., 3 Technology Way, 
Norwood, Mass. 02062. 
Phone (617) 329-4700 [Circle 376] 
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The only electronics directory 
you need... 
1984-85 Electronics Buyers’ Guide 


Now available: 1984-85 Electronics Buyers’ Guide. Completely new listings of 
catalogs, new phone numbers, new addresses, new manufacturers, sales reps, 
and distributors! The total market in a book—three directories in one! 


A MeGraw-Hitt Publication 3 
] @ (ee — S on e 
Fe f oS 
x 


Directory of products. ly fm Ww | Directory of 

Over 4,000 products, over a manufacturers. Local 
5,000 manufacturers. sales offices, reps, and 
—— distributors, with phone 
numbers. Number of 
employees and engineers, 
dollar volume, name of 
company contact. 











Electronics 


2. 


Directory of catalogs. 
Includes six post-paid 
catalog inquiry cards for 
10-second ordering. 





so inchides: Sa 
Ech company plus page reer 


The only book of its 
kind in the field. | 
Write to: Regina Hera 
Electronics Buyers’ Guide 
1221 Avenue of the Americas 


If you haven't got it, a evo se ~ . 
. nciose chec : ° $40 co elivered In 
you're not in the market. ee ae | 


¢ $50 for each copy delivered 
elsewhere. (Add $20 for 


To insure prompt delivery air mail). 


Make Check payable to: Electronics Buyers’ Guide. 





enclose your check now. 
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New Literature 


ee 





Data forum. A quarterly journal, An- 
alog Dialogue, offers a mix of arti- 
cles, new product briefs, and reviews 
of new publications to engineers 
working with integrated circuits or 
discrete analog, conversion, data- 
handling, and display circuits and 
systems. The current issue (Vol. 18, 
No. 2) features such articles as 
“Complete general-purpose 12-bit 
D/A converter’ (the AD667), and 
“Single-port 16 x 16 multiplier-accu- 
mulator” (the ADSP-1110). A free 
copy is available from Analog De- 
vices Inc., 2 Technology Way, P.O. 
Box 280, Norwood Mass. 02062. 
[Circle reader service number 421] 


Liquid assets. A 20-page brochure 
on conductance-actuated liquid-level 
controls, “When Level Control Is 
Absolutely Essential,’’ spells out the 
operating principle of a basic system. 
Applications cited are pumps, boil- 
ers, steam cookers, and carbonated- 
drink dispensers. The brochure’s 
back holds an extensive catalog of 
the manufacturer’s controls, fittings, 
and electrodes. For a free copy, write 
to Warrick Customer Service, 1964 
W. Eleven Mile Rd., Berkley, Mich. 
48072. [Circle 423] 


Specs roundup. Standards and speci- 
fications for glass-to-metal seal pack- 
aging have been brought together in 
Joint Electron Device Engineering 
Council Standard No. 9, ‘Metal 
Package Specification for Microelec- 
tronic Packages and Covers.” This 
standard establishes the general re- 
quirements and quality assurance 
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provisions that can be specified and 
met in procuring microelectronic 
packages and covers. The document 
was prepared by the Jedec JC-13.5 
Committee on Hybrid Microcircuit 
Technology. Copies are available for 
$17 each from the Standard Sales Of- 
fice, Electronics Industry Associa- 
tion, 2001 Eye St. N.W., Washing- 
ton, D.C. 20006. [Circle 422] 


Telecommunications digest. The Di- 
gest of Technical Information, a new 
monthly publication directed at tele- 
communications suppliers, summa- 
rizes technical information from re- 
gional telecommunications compa- 
nies. Announced regular features will 
be Technical Advisories offered as 
drafts for industry comment, plus 
Technical References (the standard 
form for technical information), 
which are the final versions of the 
Technical Advisories. It will also 
cover activities including presenta- 
tions and forums. Single copies are 
$2, and annual subscriptions are $20. 
Order from District Manager, Infor- 
mation Exchange Management, 
Technology Systems, Bell Communi- 
cations Research, 30 Vreeland Rd., 
Room S103, Florham Park, N.J. 
07932. [Circle 427] 


Software unraveled. The second edi- 
tion of the Unix System III Guide 
describes standard Unix software for 
those managers contemplating the in- 
stallation of a Unix system but who 
don’t care to take on the three-vol- 
ume programmer’s manual. System 
V, System III, Version 7, UniPlus-+, 
and Berkeley enhancements are cov- 
ered, aS are microcomputer applica- 
tions. Commands, libraries, system 
calls, and reference documentation 
are included, and the guide is in- 
dexed. The book is oriented to the 
new user and systems buyers, and 
some knowledge of software is as- 
sumed. Its single-copy price is $24.95 
plus a shipping charge of $2, and 
discounts are available for quantity 
orders. Order from Pacific Micro 
Tech, 5819 Poinsett Ave., El Cerrito, 
Calif. 94530. [Circle 425] 


Trigger happy. A free set of six ap- 
plications notes on remotely pro- 
grammable, modular triggering sys- 


tems is directed at engineers and scl- 
entists working in nuclear, fusion, 
and high-energy physics, and heavy- 
ion research. The notes include an 
introduction to the ECLine system of 
CAMAC programmable logic mod- 
ules and presents examples of imple- 
mentation. Order by number and ti- 
tle, as follows: AN 4001, ECLine 
Application Note; AN 4004, FERA 
Fast Encoding and Readout ADC 
System Possibilities; AN 4005, Using 
ECLine for Majority Calculations in 
Fast Triggering; AN 4006, Using 
ECLine in a Recoil Proton Trigger, 
AN 24A, Trigger Processors with 
ECLine Data Handler Modules; and 
TDS 4800 Series CAMAC Boosters. 
For separate copies or the whole set, 
write to LeCroy Research Systems 
Corp., Marketing Services, 700 S. 
Main St., Spring Valley, N.Y. 10977. 

[Circle 426] 


Vinyl update. The latest grade-selec- 
tion guide for this manufacturer 
gives specifications for 13 rigid vinyl 
injection-molding and _ pipe-fitting 
compounds. Properties summarized 
include specific gravity, tensile mod- 
ulus, izod impact, heat deflection, 
and Underwriters Laboratories’ flam- 
mability ratings, for applications in 
computers, electrical work, house- 


wares, and medicine. The “‘Grade Se- 
lection Guide: Vinyl Injection Mold- 
ing and Fitting Compounds” is avail- 
able at no charge from Georgia-Pa- 
cific, P.O. Box 105605, Atlanta, Ga. 
[Circle 424] 


30348. 
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TEAR HERE 






| Introducing the Ramada 

- Business Card. It can pay off faster 
than any other hotel preferred guest 
program while it makes every Ramada 
visit a better stay. 





THE CLOUT: 


We decided not to be the hotel 
that offered the “first” hotel frequent 
traveler program. Instead we decided 
to offer the best. Carry the Ramada 
Business Card and you carry clout. 

Clout that includes: preferred 
room rates, automatic room upgrade 
when available, extended check-out 
time when requested in advance, 
check cashing privileges up to $100, 
Hertz rental car discounts, a free 
daily newspaper, and, at the 
discretion of your Ramada manager 
even more benefits like express 
check-in and check-out. Maybe even 
a free drink. 

Clout that lets you earn Ramada 
Business Card Dividend Points good 
toward valuable travel awards and 
merchandise. Clout that can mean 


you build points faster than other 
programs because Dividends are 
awarded based on your total bill. 

Don’t spend another night 
without clout! © 


IWANT TIT ALL: 
THE CARD, THE CLOUT, 
AND I WANT IT NOW. 


Tear out the ad and take it to any Ramada. /t3 good for one extra bonus point 
if youre a new applicant. Fill out the application at the front desk and you 
pick up another point. Spend the night and you’re really moving up. Call 
1-800-2-RAMADA for reservations. Or mail the ad to: Ramada Response 
Center, P.O. Box 4500, Woburn, MA 01888. We'll send you an application. 


NEXT TIME, RAMADA 


Lu 
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Desk Clerk: Please attach to application. 





NAME 





ADDRESS 


TEAR HERE 


CITY STATE ZIP 


I: ce Ramada inne fae, 1084 Membership # (to be issued by desk clerk.) PMN 
i Circle 101 on reader service card 





MANAGER, FIBER OPTIC 

CABLE DEVELOPMENT 
Fiber Optic Cable Company seeks Manager, 
Fiber Optic Cable Development, to manage 
new design projects for optical cable products 
and processes. Responsibilities include the 
evaluation, design and development of new 
measurement techniques and the proper al- 
location of resources to projects. Candidates 


COMPUTER 


Advertise 
your 


SOFTWARE 





Be eee must have Bachelor of Science in Electrical 
Engineering, at least three years managerial 
i PROJECT é experience in fiber optics industry, and at Youaae: re 
{ MANAGEMENT least ten years experience in telecommunica- 
i i tions industry. Salary range of $36,200- 
Easy to use i $54,300 per year. Apply to Job Service, 740 f r n | 
- : 4th Street, S.W., Hickory, North Carolina or 
oe eee | | nearest Job Service Office. Job Order 0] ae y 
* Critical Path Management p \ Number 4314362 DOT Code 019.167-014. 
J + Tracks Dollars and Hours per Activity 
j e Performs Trade-Offs i $ 1 OF 4 2 5 
i e Prints: i 
PERT Chart | 
i Gantt Chart POSITIONS VACANT 
i Management Reports ; 
i Runs on IBM or XT eae © a saaiae 4 For only $107.25 per inch you can 
ectronics Supertec esign, bui or f 
TASK MONITOR J biomed research. Analog AF, RF ckts, mech. cies pica taaeines ieeeietten 
S specifically for the electronics 
: from i skills. Send resume to: Research Service, VA p y ; "> 
| Hospital, 11201 Benton St., Loma Linda, CA dustry, to a no-waste audience 
j MONITOR SOFTWARE : 9235/. specifically in need of it— Electronics 
i 960 North San Antonio Rd. ; Week’s paid circulation of 102,000 
i Suite 210, Dept. E | Murkett Associates — Technical Mgmt subscribers. 
Los Altos, CA 94022 | placement with national affiliates-fee paid. 
415-949-1688 i Box 527, Montgomery, AL 36101. You'll waste no advertising dollars 
i ape a pee : on waste circulation. These decision- 


makers need software applications 
designed specifically for their in- 
dustry. That’s why EWeek’s Com- 
puter Software Section is a perfect 
interface because it is programmed 
to connect you with specific industry 
interests. 


POSITIONS WANTED 


CALLIN YOUR | 
CLASSIFIED ADS 


Microcomputer Expert for hire. Contract or 
perdiem. Programming, products with a 
brain, circuitry. Mr. Masel, 212-476-1516. 


HIRE 1986 & 1987 
GRADUATING ENGINEERS 
— NEXT SUMMER! — 


(212) 512-2556 








Send your copy/art to the address 
below. For more information, call 
David Emery at 212/512-2557. 


Electronics Week 
Computer Software 





















First, it’s in our industry's best interest to 
hold and encourage its life-blood by 
providing career-conscious undergrad- 
uate engineering students with meaning- 
ful Summer job experience in their future 
profession. 

Second, since there'll always be more 
anxious applicants than openings, you'll 
be able to select the cream of the crop, 
then evaluate them under ‘‘game- 
conditions’ with an eye towards hiring 
them as coveted graduates. 






By filling out and returning the coupon 
below, your organization will be included 
in summer job listings to be featured in 
the January 1985 issue of McGraw-Hill’s 
GRADUATING ENGINEER. 

This edition will be distributed to 
90,000 engineering students on over 500 
Campuses by engineering department 
heads and placement officers. 

Please supply the name of the person 
students should contact, and a phone 
number for our checking purposes only. 





Section 


/ 
Post Office Box 900 Che 
New York,NY 10020 W&Aif 


1984 ELECTRONICS WEEK 
COMPUTER SOFTWARE SECTION 


Sizes Material 


1 Inch 7/8x2 1/4 Artwork or 
2Inch 17/8x2 1/4 _ film preferred. 









PLEASE PRINT ORTYPE 


Free summer job listing 


MAIL TO: ELECTRONICS/POST OFFICE BOX 900/NEW YORK/NY 10020 


3inch 27/8x21/4 Typesetting 
4|inch 37/8x2 1/4 _ free of charge. 


1984 RATES 


Unit 1X 6X 12X 

1 Inch $107.25 $106.30 $105.40 
2 Inch 214.50 212.60 210.80 
3 Inch 321.75 318.90 316.20 
4 Inch 429.00 425.20 421.60 








NAME/TITLE of individual to be contacted Your Signature 





NAME OF ORGANIZATION Telephone (our use only) 


ADDRESS: Mailing address of your personnel office 


| 
avons © 
moni 


Electrical Computer Mechanical Computer Science Other(Draftsman, etc.) 





TYPE AND NUMBER OF STUDENTS SOUGHT: Electronics 


oF: 11 
David Emery 
212/512-2557 











Note: Last date coupons can be accepted for this year’s summer job listings is November 21, 1984 
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TECHNOLOGY ISSUES 
A MUST FOR CAMPAIGN 


s the 1984 presidential hopefuls officially 
kicked off their campaigns last week, the 
issues that they have defined as the election 
battleground do not have much to do with 
science and technology. This is indeed unfortu- 
nate in a nation that is leading the industrial- 
ized world in newly developing technologies, 
especially when it is clear that the quality of 
life for future generations of Americans will 
hinge on what technical policies prevail in the 
next few years. 

It is appropriate that the candidates reveal 
their positions on the future funding of pure 
research. What level of priority does each 
place on long-term research? Do they agree on 
its need? Must it be tied to a specific goal, as 
is often the case in the space program? 

What about computer literacy? The presi- 
dential opponents should be clear in their 
statements on computer education. In as little 
as 15 years, the U.S. could well have two 
classes of young adults entering the work 
force: those who are computer-smart and those 
who aren’t. What do the candidates think 
about funding computer education in primary 








FEERST AMENDMENT 
MAKES GOOD SENSE 


rwin Feerst has petitioned the IEEE mem- 
bership to adopt a constitutional amendment 
to require that the ITEEE’s vice president for 
professional activities be elected by the full 
membership instead of by a vote of the board 
of directors. In addition, Feerst’s amendment 
calls for an individual to serve as vice presi- 
dent for professional activities for four years 
instead of for one, as the constitution now 
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schools? Is that a job best left to parents, or 
Should the government require local districts 
to establish curriculums that include computer 
use in early education? 

The candidates would also do well to ad- 
dress the issue of the long-overdue cabinet 
post dedicated to technology and its assess- 
ment, applications, and impact. 

A host of other technology issues of crucial 
importance remains to be addressed and debat- 
ed at the highest levels. The foreign-student 
question is not going away. Foreign students 
are filling more and more science and engi- 
neering positions in the United States. Is this a 
boon or a problem? The nagging question of 
health and safety in high-technology jobs must 
be discussed. The impact of high technology 
on the modern social system has to be ex- 
plored more deeply. 

Unless these issues are examined soon in 
more detail through the elective process, they 
will be answered without the benefit of an 
enlightened population. The time is now and 
the forum exists. In four or eight years, it may 
be too late. 




























mandates. We support Feerst’s proposal. Coor- 
dination of professional activities is the corner- 
stone of the IEEE’s charter and as such re- 
quires a leader selected by the entire member- 
ship. After all, the full membership contains a 
diversity of engineers and a variety of profes- 
sional goals. As to the length of term, four 
years is a much more reasonable period to 
effect change—and change is needed. 
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advanced technology and design 
achievements, this versatile G-TR 
module features still higher 
reliability. And it’s suited to uses 
ranging from motor control to high 
power switching. The module’s 
electrode and metal case are 
completely isolated for easy, 





Here’s another leader from 
Toshiba. The G-TR module that is 
recognized as dominant among 
largest-class transistors in both 
voltage and current ratings. 

Developed through Toshiba’s 


Rounding out Toshiba’s G-TR 
modules line is a series of G-MOS 
modules for motor control. 

These components provide still 
more reason to switch your 
attention to Toshiba. 


TOSHIBA 


Toshiba America, Inc.: Electronic Components Business Sector, Semiconductor Div.: 2441 Michelle Drive, Tustin, Calif. 92680, U.S.A. Tel. (714) 730-5000 
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This Grumman 
CAT-IIID Weapons 
system Test Station, 
incorporates: 


Eight Kepco ATE 55-1M 
(0-55 Volt, 0-1 Ampere) 
Power Managers 
controlled by an 8- 

eso channel GPIB interfacing a 
Model SNR 488-8, to 
furnish the programmable 
test levels that exercise 
the unit under test. 


Two Kepco ATE 6-25M 
(0-6 Volt, 0-25 Ampere) 
Power Managers, to 
furnish 5V power at 
exceptionally low ripple 
(0.1 mV rms) to the 
system digital word 
generator. 


Kepco 

Power Manager 
ATE 55-1M 
Quarter-Rack 







Kepco Power Manager 
ATE 6-25M, Hal#Rack 





Kepco Digital 
Programming System 
SNR 488-8, Full-Rack 





Who manages the power in 
Grumman’s ATEs ? 


@ KEPCO. POWER MANAGERS’ 





Kepco’s Series ATE Power Managers, interfaced to systems, Grumman has chosen Kepco’s Power 
an IEEE bus through Kepco Series SN, manage all the Managers to furnish the critical programmed test 
controlled power requirements in the Grumman voltages and logic levels to the device being tested, 
Corporation CAT™ series automatic test systems. CAT as well as the power for CAT’s digital word generator. 
are configured of off-the-shelf commercial instruments For your ATE requirements, unipolar or bipolar, up to 
combined to perform specific test missions in the 2000 Volts, and 1000 Watts, consider Kepco’s 
aerospace world. We’re proud that in all these versatile Power Managers. Write to Dept. HAF-14. 


KEPCO, INC. @ 131-38 SANFORD AVENUE « FLUSHING, NY 11352 USA e (718) 461-7000 - TWX #710-582-2631 * FAX: (718) 767-1102 


Circle 902 on reader service card 


